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MORPHOLOGY  AND  EMBRYOLOGY  OF  THE  NASAL 
FOSSAE  OF  VERTEBRATES.* 

By  Leon  Dieul.\fe, 

in  charge  of  the  course  at  the  university  of  clermont, 

Translated  by  Hanau  W.  Loeb, 

ST.  LOUIS. 

INTRODUCTION. 

The  nasal  fossae  are  hollow  cavities  in  the  facial  bones,  of 
van'ingf  importance,  depending  upon  whether  the  animal  is 
water-breathing  or  air-breathing- ;  in  the  first  g^ronp  they  serve 
exclusively  as  organs  of  olfaction,  in  the  second  they  con- 
stitute, in  addition,  special  canals  through  which  the  inspired 
air  passes  in  order  to  reach  the  pharynx  and  the  bronchial 
tubes. 


*This  translation  is  made  with  the  approval  of  Professor  Dleu- 
Iaf6,  and  with  the  kind  consent  of  M.  Felix  Alcan.  publisher  of  the 
Journal  de  I'Anatomie  et  de  la  Physiologie  Normales  et  Pathologi 
ques  de  I'Homme  et  des  Animaux.  The  translator  feels  that  the 
high  merit  of  Prof.  Dieulaf^'s  monograph  and  iht'  absence  of  a  simi- 
lar work  in  English  justify  the  effort  here  made  to  extend  its  sphere 
of  usefulness. 


2  THE    NASAL    FOSSAE    OF   VERTEBRATES. 

The  nasal  organ  is  constant  in  all  species  of  vertebrates ; 
single  in  Amphioxus  and  cyclostomes,  double  in  all  other 
classes.  Its  development  is  in  proportion  to  the  acuteness 
of  the  sense  of  smell  in  the  lower,  water-breathing  vetebrates ; 
it  is  independent  of  this  in  air-breathing  vertebrates,  and  in 
them  it  is  very  complex  and  greatly  extended  by  reason  of  the 
influence  of  the  respiratory  area.  The  Amphibia  constitute 
an  intermediate  form  between  these  two  groups,  which  is  of 
great  interest. 

The  necessitv  for  active  respiratory  combustion  entails  a 
greater  amplitude  of  the  nasal  fossse  in  warm-blooded  animals, 
while  their  extension  is  proportionately  less  in  cold-blooded  ani- 
mals. A  single  anatomic  characteristic  is  sufficient  to  show  this 
difference :  the  posterior  nares  of  amphibians  and  reptiles  open 
into  the  buccal  cavity,  but  into  the  pharyngeal  cavity  in  birds 
and  mammals.  In  the  latter,  the  air  passes  more  directly  into 
the  respiratory  tract  and  its  renewal  is  therefore  easier  of 
accomplishment.  In  measure  as  we  advance  in  the  scale  of 
vertebrates,  we  may  observe  complexities  of  structure  de- 
signed to  purify  and  to  warm  the  air  ( promoted  by  the  ciliated 
mucosa  and  the  rich  vascularity).  Two  factors  are  responsi- 
ble for  this  action,  the  turbinates  and  the  sinuses.  The  venous 
plexuses  produce  the  great  vascularity.  In  the  course  of  these 
transformations,  the  olfactory  region  is  more  deeply  placed, 
where  it  is  protected  against  the  grosser  impressions  and  re- 
served for  the  more  specific. 

Olfaction  is  the  i>erception  of  odorous  particles  carried  by 
the  atmosphere  which  surrounds  us,  these  particles  being  held 
in  suspension  in  the  air  which  comes  in  contact  with  the  olfac- 
tory surface.  The  sense  of  olfaction,  such  as  we  know  it.  con- 
veys to  our  minds  an  idea  of  the  penetration  of  gas  or  vapor ; 
but  a  mechanical  action,  a  current  of  air,  is  necessarv  in  order 
to  bring  it  in  contact  with  the  nasal  mucosa.  Bernstein 
remarks  that  olfaction  is  the  sense  which  has  the  greatest 
acuity.  Toulouse  and  Vaschide  (1899)  measured  the  olfac- 
tory power  with  camphor  water,  testing  their  subjects  with  a 
series  of  solutions  of  1  to  10,000,  1  to  100,000,  and  1  to  10,- 
000,000.  The  subject's  eyes  were  bandaged  and  the  solutions 
were  presented  to  him  successively,  beginning  with  the  weak- 
est. The  writers  determined  that  olfaction  was  more  acute 
in  women  than  in  men,  and  in  girls  than  in  boys.  They  also 
made  a  study  of  olfactory  fatigue  and  demonstrated  the  great 
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resistance  of  this  sense,  which  was  explained  mainly  by  the 
simplicity  of  the  perceptive  apparatus. 

The  transportation  of  odorous  particles  by  a  gaseous 
medium  is  so  necessary  to  our  olfactory  function,  that  it  is 
difficult  to  recognize  it  in  a  liquid  medium,  which  accounts 
for  the  doubts  entertained  as  to  the  olfaction  of  fish.  In  man 
it  seems  probable  that  olfaction  in  a  liquid  medium  is  impos- 
sible. Weber  demonstrated  this  in  the  following  fashion :  He 
filled  his  nose  completely  with  cologne  water  (this  experi- 
ment may  be  repeated  without  danger  by  lying  in  a  horizontal 
position  and  allowing  the  head  to  hang  downward  vertically; 
the  palate  is  thus  raised,  and  water  introduced  into  the  nose 
cannot  escape)  ;  as  long  as  the  water  remained  in  the  nasal 
cavity  Weber  could  not  perceive  any  odor,  although  he  ob- 
served it  perfectly  at  the  time  of  the  introduction  of  the  water. 

In  aquatic  animals,  however,  olfactory  sensation  may  be  of  a 
different  character,  otherwise  we  should  be  compelled  to  deny 
the  possibility  of  olfaction  in  fish.  They  have,  at  the  disposal 
of  this  sense,  a  special  apparatus,  varying  in  its  complexity 
with  the  different  species,  according  as  the  corresponding 
nervous  system  (olfactory  nerve  and  lobe)  is  developed.  Geof- 
frey Saint-Hilaire  speaks  of  the  olfactory  branchiae,  and  we 
may  foresee  in  this  single  term  the  explanation  which  this 
author  gives :  The  olfactory  branchise,  like  the  respiratory 
branchiae,  extract  the  air  from  the  water  and  this  air  dis- 
engages the  odorous  particles  dissolved  in  it.  Carus,  on  the 
contrary,  does  not  accord  to  fish  any  great  olfactory  power. 
The  strongest  gas,  such  as  ammonia  or  chlorin,  makes  no  im- 
pression on  the  olfaction  of  fish,  while  frogs  are  greatly 
affected  by  this  same  gas.  According  to  this  writer,  the  sense 
which  guides  fish  towards  prey  should  be  called  scent.  Bern- 
stein compares  the  olfaction  of  aquatic  animals  to  the  pne- 
nomena  of  gustation.  Blaue  bases  this  same  opinion  upon 
his  histologic  researches,  and  demonstrates  olfactory  buds 
analogous  to  taste  buds  in  a  large  number  of  fish.  Dumeril 
bases  his  opinion  on  the  testimony  of  sailors  and  upon  the 
results  given  in  fishing  with  certain  kinds  of  bait,  and  reports 
the  arguments  made  by  Cloquet  to  show  the  olfactory  sense 
of  fish:  "Sailors  state  that  when  the  blacks  and  whites  bathe 
together  in  places  frecjuented  by  sharks,  the  blacks,  whose 
odorous  emanations  are  more  powerful  than  those  of  the 
whites,  are  more  exposed  than  the  whites  to  the  attacks  of 
these  terrors  of  the  seas." 
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Lacepede  admits  a  most  delicate  olfactory  susceptibility  in 
fish. 

It  is,  above  all,  in  air-breathinf:^  animals  that  \ye  find  the 
olfactory  sense  least  developed  (birds,  dolphins).  The 
ancients  were  unanimous  in  claiming  that  birds  had  a  very 
remarkable  acuity  and  certainty  of  olfaction.  They  even 
cited  the  fable  of  the  crows  and  vultures  flyin":  from  Africa 
and  Asia  to  Europe  after  the  battle  of  Pharsalia.  In  modern 
times  it  is  claimed,  on  the  contrary,  that  birds  are  poorly  en- 
dowed with  this  power.  Buffon  and  Cuvier  report  that  hawks 
seize  upon  their  prey  when  it  is  struck  and  before  it  exhales 
any  odor,  while  a  few  leaves  thrown  over  it  are  sufficient  to 
protect  it  from  their  attack.  Milne  Edwards  has  made  some 
experiments  in  the  Museum  of  Natural  History.  He  placed, 
in  a  cage  of  vultures,  a  box  covered  by  a  curtain.  This  was 
torn  at  different  times,  until  the  birds  became  accustomed  to 
the  object  and  paid  no  attention  to  it.  He  then  introduced 
into  this  box,  covered  in  this  simple  way,  some  food  with  a 
strong  nauseous  odor,  without  the  birds  noticing  it.  When 
they  were  deprived  of  their  customary  nourishment  they  were 
bewildered,  but  made  no  attempt  to  attack  the  box.  It  is  sight 
that  plays  the  chief  role  in  all  birds  of  prey. 

Toussenel  (1873)  says  that  the  birds  have  no  smell,  just  as 
they  have  no  taste.  It  is  not  necessary,  in  animals  which 
are  to  eat  many  things  and  to  like  everything  they  eat,  that 
there  should  be  a  watchful  sentinel  before  the  stomach  which 
would  bring  difficulty  in  the  way  of  acquiring  nourishment. 

Raspail  (1899)  made,  very  recently,  a  series  of  observa- 
tions concerning  the  sense  of  olfaction  in  birds.  He  noticed 
pheasants,  partridges  and  wood  pigeons  leaving  their  usual 
bait  when  the  wind  carried  towards  them  odorous  effluvia 
betraying  a  concealed  enemy.  These  birds  discovered,  by 
means  of  olfaction,  an  invisible  vessel  of  water,  the  situation 
of  which  was  often  changed.  The  odor  of  a  piece  of  Swiss 
cheese  makes  it  possible  to  capture  a  titmouse.  The  titmouse, 
the  crow  and  the  magpie  descend  from  great  heights  in  search 
of  worms  buried  in  the  ground. 

The  opinions  of  observers  differ,  but  none  is  of  any  abso- 
lute value.  In  reality,  the  olfactory  power  of  birds  exists,  but 
it  is  very  feeble. 

In  cetaceans,  the  nasal  fossae  are  without  an\-  olfactory 
region  and  moreover  the  olfactory  nerve  is  very  much  reduced 
or  absent.     However,  Cuvier  has  observed  an  organ  of  olfac- 
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tion  in  the  dolphin  and  in  the  porpoise.  Whales  have  olfac- 
tory sensations.  In  fact,  Lacepede  reports  that  Pleville  le 
Peley  has  seen  whales  leave  a  boat  which  contained  decaying 
codfish.  The  property  of  secreting  spermaceti  has  been  at- 
tributed to  these  nasal  fossae  without  sensorial  role,  or  to  the 
sinuses.  Pouchet  and  Beauregard  have  observed  that,  in  the 
cachelot.  this  substance  is  deposited  in  the  recesses  independent 
of  the  nasal  cavities  and  their  adnexa. 

Besides  these  animals  with  a  more  rudimentary  olfactory 
sense,  mammals  present  varying  degrees  of  olfactory  power. 
They  are  divided  into  osmatics  and  anosmatics,  depending  upon 
the  acuity  of  this  faculty. 

Distinct  anatomic  differences  do  not  exist  between  these 
groups,  carnivorous  animals  (macrosmatic)  and  the  rumi- 
nants (microsmatic)  ;  there  exists,  however,  some  variation 
in  structure. 

The  olfactory  region  occupies  a  greater  or  less  extent  of 
the  nasal  cavity  and  its  relation  to  the  respiratory  region  is 
very  variable.  My  aim  is  to  establish  the  respective  value  of 
the  nasal  organ  upon  anatomic  and  embryologic  observations, 
and  it  is  only  by  a  study  made  upon  the  entire  series  of  verte- 
brates that  we  can  arrive  at  conclusive  results.  The  anatomic 
literature  abounds  in  works  relative  to  the  nasal  fossae  and 
this  has  furnished  me  numerous  references. 

In  my  study  I  have  been  occupied  only  with  the  nasal 
cavity  and  its  adnexa,  leaving  out  entirely  the  description  of 
the  corresponding  nervous  system.  I  have  divided  this  into 
three  chapters:  I,  Morphology.  II,  Embryology.  Ill,  General 
Considerations.  In  the  final  resume,  I  report  only  the  facts 
which  have  a  value  from  the  standpoint  of  comparative  study. 

I  have  carried  on  the  greater  part  of  my  investigations  in 
the  Laboratory  of  Zoology  of  the  Faculty  of  Science  at  Tou- 
louse, where  I  have  found  extensive  material  for  study. 

In  so  far  as  embryology  is  concerned,  I  have  been  enabled  to 
make  numerous  observations  upon  the  rich  and  priceless  col- 
lection in  the  laboratory  of  histology  of  the  Faculty  of  Medi- 
cine at  Toulouse.  In  the  course  of  my  work  I  have  received 
numerous  favors  from  Profs.  Charpy,  Moquin-Tandon, 
Tourneux  and  Dr.  Jammes,  Head  of  the  Conference  of 
Zoology,  and  Dr.  Soulie,  Professor  Agrege  of  Anatomy.  I 
thank  them  for  their  advice  and  for  their  invaluable  sugges- 
tions, for  their  generous  hospitality,  and  I  assure  thorn  of  my 
gratitude  and  devotion. 
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Prof.  Giard,  Member  of  the  Institute,  has  had  the  kindness 
to  furnish  me  with  suggestions  and  I  express  to  him  my 
deepest  gratitude. 

My  friend,  Dr.  Mandoul,  Preparateur  of  Zoolog)%  has  fa- 
cilitated my  task  by  procuring  for  me  a  large  amount  of  ma- 
terial :  I  thank  him  sincerely. 

I  am  very  grateful  to  Messieurs  Roques  and  Durand  and 
to  Dr.  Soule  for  kindnesses  which  they  have  shown  in  the 
execution  of  the  figures  which  accompany  the  text. 

MATERIALS  FOR  STUDY. 

For  the  anatomic  portion,  I  have  had  recourse  to  dissec- 
tions and  microscopic  sections  imbedded  in  paraffin.  I  have 
followed,  several  times,  the  procedure  of  Retterer  (1903) 
(imbedding  in  vacuum  at  40  degrees).  For  embryologic 
study  I  have  used  serial  sections  after  fixation  in  Kleinen- 
berg's  fluid. 

The  adult  specimens  were  decalcified  by  the  procedure  of 
Morel  and  Soulie  (formic  acid  1-5),  stained  en  masse  with 
alum  carmine. 

My  studies  have  been  carried  on  with  the  following  animals : 

I.  Morphology — Cyclostomes:  Petromyzon,  Ammocetes. 
Selachians:  Scyllium,  Acanthias,  Raja.  Teleosts:  Barbel, 
Gurnard.  Trout,  Eel,  Cod.  Ganoids:  Sturgeon.  Amphibi- 
ans: Toad.  Frog,  Triton.  Axolotl.  Reptiles:  Adder,  \'iper, 
Blindworm.  Python,  Boa,  Galeote,  Crocodile.  Birds:  Pigeon, 
Duck,  Turkey,  Vulture.  Mammals:  Complete  series  of  bone 
specimens ;  Guinea  Pig.  Mouse,  Rat,  Badger,  Sheep,  Cat,  Dog, 
Monkey.  Man. 

II.  Embryology — Cyclostomes:  Petromyzon  planeri  of 
4  and  6  mm.  Selachians:  Pristiurus  melanostomus  of  3  to 
22  mm.  and  Scyllium  canicula,  30  millimeters.  Teleosts: 
Salmon  Trout  22nd  day  of  development  and  30  days  after 
hatching,  and  Rainbow  Trout,  30  and  60  days  after  hatching. 
Amphibians:  Toad  and  Frog,  larva  of  4  mm.  Reptiles:  Ad- 
der of  4  cm.,  Blindworm.  25  mm.  to  7  cm.,  Viper  4  cm.  Birds: 
Undulated  Parrot  of  5  to  23  mm.,  Duck  4th  to  12th  day  of 
incubation.  Mammals:  Guinea  pig  5  to  14  mm.,  Sheep  8  to 
25  mm..  Mole  4  to  17  mm.,  Human  Embryos  8  to  16  mm., 
23.5  cm.  The  first  stages  of  the  undulated  parrot  and  of 
the  sheep,  the  complete  series  of  the  mole  and  human  embryos 
have  been  studied  in  Prof.  Tourneux'  collection.) 


CHAPTER  I. 
MORPHOLOGY. 

AMPHIOXUS. 

Koelliker  described,  in  1843,  the  olfactory  organ  of  Amphi- 
oxus.  This  very  rudimentary  organ  is  formed  by  a  single 
involution  which  is  attached  to  the  nervous  system  by  its  sharp 
inferior  extremity. 

This  shallow,  cupuliform  depression  is  situated  on  the  left 
side  of  the  head,  in  front  of  the  left  eye,  and  is  separated 
from  it  by  the  most  anterior  nerve  trunk. 

This  organ  is  not  united  to  the  buccal  cavity.  It  consists 
of  an  external  cartilaginous  envelope  and  a  mucosa  with  a 
ciliated  epithelium.  The  presence  of  cilia  is  the  most  charac- 
teristic sign  that  causes  us  to  think  that  the  fossa  is  really  the 
olfactory  organ. 

De  Ouatrefages  (1845)  described  the  same  fossa  with  all 
the  characteristics  noted  by  Koelliker. 

Paul  Langerhans  (1876)  found  in  the  epithelium,  which 
lined  the  fossa,  two  kinds  of  cells,  one  tall,  narrow  and  cylin- 
drical, each  one  provided  with  a  long  cilium.  The  others  also 
have  cilia,  but  are  distinguished  from  the  first  by  the  small- 
ness  of  their  bodies  and  the  largeness  of  their  nuclei.  These 
elements  are  easily  separable  into  small  groups  and  may  be 
regarded  as  true  olfactory  cells,  and  their  cilia  as  sensory 
cilia. 

FISH. 

T.     Cyclostomes. 

The  cyclostomes  belong  to  the  Monorrhina.  They  have  a 
single  olfactory  organ  placed  in  the  median  line,  which  opens 
on  the  dorsal  surface  of  the  head. 

Orifice. — The  orifice  is  round,  narrow,  usually  terminat- 
ing in  a  small  tube  which  projects  1  to  ?  mm.  aliove  the 
integument.  Its  situati<^n  corresjxinds  to  the  blow-holo  of  the 
dolphins,   so  one  must  admit    that    there    exist    Monorrhina 
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among  the  Mammalia.  But  here  the  Monorrhina  is  character- 
ized not  only  by  a  single  nasal  opening,  but  also  by  a  single 
nasal  sac. 

Vogt  and  Yung  (1894)  described,  in  these  folds,  a  fibrous 
thickening  of  the  subcutaneous  tissue,  and  in  the  interior  of 
the  tube,  close  to  where  the  entrance  opens  into  the  sac,  a 
very  peculiar  valvular  apparatus  analogous  to  those  of  the 
cardiac  arteries.  This  tube,  or  more  correctly  the  folds  that 
enclose  it,  is  detached  from  the  rest  of  the  integument  at  the 
bottom  of  a  depression,  in  such  a  way  that  the  tube  projects 
above  the  dorsal  surface  less  than  its  entire  height,  and  is  sur- 
rounded by  a  circular,  uninterrupted  groove.  While  in 
Petromyzon,  the  tube  is  narrower  at  its  extremity  than  at  its 
base,  in  Ammocoetes  it  widens  exteriorly  into  a  funnel. 

It  extends  from  above  downwards  and  from  before  back- 
wards, and  leads  into  the  nasal  sac,  its  base  being  lost  in  the 
walls  of  the  latter. 

Nasal  Cwity. — The  dimensions  of  the  nasal  cavity  are  not 
great.  It  is  situated  at  a  considerable  distance  behind  the  tip 
of  the  snout,  immediately  in  front  of  the  brain,  above  the 
digestive  tube,  from  which  it  is  separated  by  a  very  thick 
mass  of  muscle  in  Ammocoetes,  while  in  Petromyzon  there  is 
only  a  cartilaginous  septum  between  the  two  organs.  Its  posi- 
tion is  well  shown  by  a  sagittal  section  of  Petromyzon  (Fig.  1). 

The  interior  of  the  nasal  cavity  is  occupied  by  lamellae  which 
cause  folds  of  the  mucosa.  In  Petromyzon,  the  lamellae  are 
arranged  around  all  the  walls  in  such  a  way  that  they  con- 
verge towards  the  center.  They  are  thick  and  very  slightly 
elevated.  Langerhans,  Vogt  and  Yung  observed  a  median, 
vertical  lamella  which  divided  the  cavity  into  two  symmetrical 
halves,  and  these  correspond  to  the  nasal  fossae  of  more  highly 
organized  animals.  We  have  never  found  anything  similar  in 
Petromyzon,  and  Pogojeff  never  observed  any  trace  of  this 
relation.  It  was  different,  however,  in  Ammocoetes.  In  a 
transverse  section  passing  through  the  middle  of  the  nasal 
cavity  (Fig.  2),  a  long  thick  lamella  can  be  seen  running 
vertically  downward  from  the  dorsal  wall  nearly  to  the  floor, 
and  in  the  exact  median  line. 

On  each  side  is  found  a  fold  of  the  ventral  wall  forming  an 
ascending  lamella  which  is  almost  vertical  and  concave  on  its 
internal  aspect. 
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Between  the  lamellae,  in  Petromyzon,  is  a  star-shaped  cavity, 
of  considerable  size  in  comparison  with  the  nasal  sac.  In  Am- 
mocoetes,  there  are  only  stellate  fissures. 

An  axis  of  connective  tissue  extends  into  the  interior  of 
each  lamella.  This  is  condensed  at  the  periphery  and  forms 
a  layer  separating  the  mucosa  from  the  cartilaginous  sac.  In 
the  connective  tissue,  in  Petromyzon.  there  are  numerous  pig- 
ment cells,  which  give  a  dark  color  to  the  nasal  organ. 

Capsule. — The  cartilaginous  capsule  completely  surrounds 
the  olfactory  apparatus.  It  is  open  at  its  anterior  pole  to  com- 
municate with  the  entrance  tube.  Behind,  it  is  perforated  to 
give  passage  to  the  olfactory  nerves.  Furthermore  it  is  in 
relation  with  the  naso-palatine  tube,  a  kind  of  diverticulum  from 


Fig.  1.  Half  natural  size.  Pet;romyzon  planeri  (Sagittal  section). 
1.  Nasal  cavity;  2.  Central  nervous  system;  3.  Digestive  tube; 
4.  Naso-palatine  canal  terminating  in  an  ampullar  cul-de-sac. 


the  ventral  wall,  which  is  directed  downwards  towards  the 
digestive  tube  but  does  not  reach  it.  As  our  sagittal  section 
(Fig.  1)  shows,  this  canal  arises  at  the  anterior  part  of  the 
nasal  sac,  and  runs  obliquely  backwards  and  downwards,  and 
ends  in  a  large  cul-de-sac,  which  lies  below  the  cranial  car- 
tilaginous capsule  and  above  the  digestive  tube.  Its  posterior 
wall  is  in  relation  with  the  branchial  laminae.  In  Myxine, 
the  writers  describe  the  communication  of  this  canal  with  the 
buccal  cavity,  which  brings  the  cyclostomes  close  to  the  ver- 
tebrates in  aerial  respiration,  and  this  finding  is  favorable  to 
the  hypothesis  that  the  cyclostomes  are  vertebrates  that  have 
degenerated  under  the  influence  of  a  parasitic  life. 
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the;  nasal  fossae  of  vertebrates. 


The  extent  of  the  cartilaginous  capsule  can  be  easily  seen 
in  sections  or  upon  dissection. 

\\  hile  completely  isolated  in  Ammocoetes  and  separated 
from  the  neighboring  organs  by  connective  or  muscular  tissue, 
in  Petromyzon  it  is  in  intimate  relationship  with  the  cranial 
capsule  and  fuses  with  its  anterior  wall ;  at  this  level  a  simple 
partition  separates  the  olfactory  organs  from  the  brain.  The 
filaments  of  the  olfactory  nerve  are  very  short  as  the  result 
of  the  topographic  relations  of  these  two  organs.  In  the  in- 
teresting horizontal   sections  of  the  nasal  cavity  and  nervous 
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Fig.  2 — X  70.  Ammocoetes  (transver.-e  section  passing  through  the 
nasal  cavity).  1.  Median  dorsal  lamella;  2.  Ventral  lamella; 
3.     Cartilaginous  cai)sule;   4.   Muscular  portion. 


system,  two  series  of  olfactory  filaments  (Fig.  3)  are  to  be 
seen,  between  these  two  structures.  Tliey  arise  from  the  an- 
terior wall  of  the  brain,  on  each  side,  from  the  interhemispheric 
fissure  and  meet  at  the  bottom  of  the  nasal  cavity ;  the  dif- 
ferent branches  are  distributed  to  the  two  symmetrical  regions, 
posteriorly  convex,  which  are  placed  on  either  side  of  a  median 
lamella.     On  the  ventral   side,  a  layer  of  connective  tissue 
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separates  the  capsule  from  the  cartilaginous  roof  of  the  digest- 
ive tube. 

Glands. — The  olfactory  apparatus  of  the  cyclostomes  is 
distinguished  from  that  of  other  animals  with  aquatic  respira- 
tion by  the  presence  of  glands.  Th^y  are  situated,  according 
to  Pogojeff  (1888),  Vogt  and  Yung,  at  the  bottom  of  the 
organ,  in  the  segment  which  is  limited  to  the  olfactory  bulb ; 
they  penetrate  into  the  cartilaginous  tissue  and  are  surrounded 
by  nerve  fibres.  The  cellular  elements  of  these  glands  de- 
scribed by  Pojogeflf  are  formed  of  two  kinds  of  goblet  cells; 


Fig.  3 — X  70.  Ammocoetes  (transverse  section  showing  the  nasal 
cavity  and  two  olfactory  nerves).  1.  Nasal  cavity;  2.  Cartilaginous 
capsule;  3  and  4.  Olfactory  nerves;  5.  Brain. 


one  is  very  long,  very  contracted  and  provided  at  its  lower 
extremity  with  a  long,  very  thick  prolongation  ;  towards  the 
superior  extremity  there  is  a  striated  area,  while  the  nucleus 
lies  in  the  middle  of  the  cell.  The  other  cells  are  larger  with 
a  round  base  containing  the  nucleus.  We  have  not  found 
this  glandular  apparatus  in  Ammocoetes. 

Scott  found  in  a  larva  of  Petromyzon.  12}^  mm.  long,  in 
the  posterior  part  of  the  nasal  cavity,  a  diverticulum  whose 
place  in  the  adult  is  taken  by  the  gland  we  have  just  described. 
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He  considers  this  formation  to  represent  the  organ  of  Jacob- 
son,  in  which  opinion  Bujour  concurs. 

There  can  be  no  question  of  such  an  organ  in  these  animals. 
The  independence  of  the  nasal  apparatus  and  the  buccal  cavity 
is  sufficient  to  explain  its  uselessness  and  its  existence  only 
adds  to  the  regressive  characters  which  connect  the  cyclos- 
tomes  with  air-breathing  vertebrates. 

Mucos.^. — Retzius  (1880),  in  Myxine,  found  a  cylindrical 
epithelium  without  nervous  terminations  at  the  free,  anterior 
border  of  the  folds  and  at  the  posterior  fixed  border,  as  well 
as  in  the  furrows  between  them.  On  the  surfaces  of  the  folds, 
turned  towards  each  other,  the  epithelium  which  is,  on  the 
contrary,  much  taller,  is  the  olfactory  epithelium. 

In  Petromyzon.  a  similar  distribution  is  found  in  the  topog- 
raphy of  the  nasal  epithelium.  The  true  olfactory  epi- 
thelium shows  two  fundamental  cellular  forms.  The  first  con- 
sists of  long  processes  which  extend  the  entire  height  of  the 
olfactory  epithelium,  in  the  middle  third  of  which  the  nucleus  is 
found.  The  protoplasm  is  entirely  clear  with  hardly  a  granule. 
The  superior  extremity  is  covered  with  a  finely  granular  bor- 
der from  which  delicate,  wavy  cilia  extend.  The  inferior  ex- 
tremity of  the  cells  is  very  often  enlarged.  In  the  other  cellu- 
lar form,  the  body  is  shorter,  pea-shaped  and  the  nucleus  is 
very  much  higher.  The  superior  extremity  is  thin  and  the 
inferior  extremity  does  not  reach  the  deepest  layer  of  epithelial 
cells,  and  encloses  the  nucleus.  The  substance  is  clear,  but 
distinctly  granular.  The  delicate  inferior  prolongation  extends 
to  the  connective  tissue,  but  Retzius  was  not  able  to  find  its 
communication  with  the  nerve  fibres. 

Pogojefif  (1888)  found  in  Petromyzon  a  flattened  epi- 
thelium at  the  edge  of  the  free  border  of  the  folds,  as  well  as 
in  the  depressions  w'hich  limited  them.  These  cells  are  large 
and  slightly  elevated  and  are  provided  with  cilia. 

Upon  the  lateral  surfaces  two  series  of  cells  are  found, 
which  are  made  manifest  by  two  series  of  nuclei  placed  at  dif- 
ferent heights.  Some  are  cylindrical,  in  the  form  of  goblet 
cells ;  others  are  conical,  with  an  enlarged  superior  extremity 
and  an  inferior  extremity  pointed  and  bent  inward.  These 
are  the  supporting  cells.  The  second  variety  of  cells  merits 
the  name  of  neuro-epithelium.  They  are  round  and  fusiform, 
terminating  inferiorly  in  a  varicose  prolongation,  and  their 
superior  extremity  forms  a  sort  of  cap.    Furthermore,  they  are 
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as  small  as  the  first,  are  almost  cylindrical  and  are  narrowed 
towards  the  extremity,  from  which  a  nerve  prolongation  arises 
In  \mmocoetes,  we  have  found  in  the  whole  extent  of 
the  nasal  cavity,  as  well  as  in  their  intervening  folds,  delicate 
greatly  elongated,  cylindrical  cells,  which  present  a  clear  and 
homogenous  central  portion  and  a  peripheral  portion  contain- 
ing the  nucleus  and  highlv  colored  protoplasm.  Between  the 
peripheral  prolongations  of  the  cells,  there  are  tound  irregular 
elements,  some  rounded  and  some  slightly  elongated.  The 
epithelium  upon  the  dorsal  lamella  measures  36  mikra  in 
thickness;  upon  the  ventral  lamella,  26.  The  cells  throughout 
the  mucosa  have  an  average  height  of  14  mikra  (Fig.  2). 


Fig.  4.  Half  natural  size.-Scyllium  catulus  (ventral  surface  of 
the  head,  showing  the  valve  of  the  anterior  border  «V  the  anterior 
fice).  1.  External  part  of  nasal  orifice;  2.  \  alve  of  the  anterior 
border;  3.  Buccal  orifice. 


II.    Selachians. 

We  will  commence  the  series  of  Amphirhina  with  the 
selachians;  they  are  distinguished  from  the  other  animals  of 
this  large  group  by  the  ventral  position  of  the  nasal  orifices. 

Orifice.— For  each  nasal  cavity  there  is  only  one  orifice. 
In  Scyllium  catulus  the  nasal  cavities  are  very  far  from  one 
another.  This  peculiarity  distinguishes  it  from  Scyllium 
canicula,  where  they  are  contiguous  in  the  median  line.    Each 
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nasal  orifice  or  naris  is  a  very  wide,  transverse  cleft  placed  in 
front  of  the  buccal  orifice.  A  lar<?e.  hig^h  valve,  a  prolonga- 
tion of  the  anterior  or  superior  border,  covers  the  greater  por- 
tion of  this  slit  (Fig.  4).  only  the  external  region  being  free; 
it  has  the  form  of  a  circular  opening.  This  region  is  accessi- 
ble to  the  current  only  from  the  front.  On  lifting  the  valve, 
the  entire  extent  of  the  opening  is  visible,  but  it  is  divided  into 
two  regions  by  a  tubular  prolongation,  which  extends  forward 
from  the  posterior  or  inferior  border. 

On  examining  the  naris  from  its  internal  instead  of  its  ex- 
ternal face,  after  the  nasal  cavity  has  been  opened  wide,  it  is 
seen  that  the  prolongation  from  the  posterior  border  represents 
a  kind  of  a  valve  which  masks  the  external  part  of  the  orifice 
(Fig.  5).  Seen  from  this  side,  the  latter  is  freely  opened  in 
its  inner  two-thirds  and  has  the  form  of  a  funnel.  This  in- 
ternal part  of  the  orifice  favors  the  exit  of  the  current  of 
water. 

To  sum  up,  two  incomplete  valves  are  opposed  to  one  an- 
other. The  portion  of  the  orifice  which  is  not  covered  by  the 
anterior  valve  is  open  outward.  This  is  the  orifice  of  en- 
trance. The  part  which  the  posterior  valve  leaves  free  has  a 
wide  opening  internally  which  is  the  orifice  of  exit.  This 
valvular  apparatus  forms  a  double  orifice,  from  a  functional 
standpoint. 

In  Raja  batis,  the  anterior  valve  is  arranged  as  in  Scyllium, 
while  the  posterior  valve  does  not  exist. 

Lacepede  (1867)  ascribes  to  these  animals  the  power  of 
completely  closing  their  nasal  orifices  by  means  of  the  valve, 
and  of  being  able  to  close  the  olfactory'  apparatus,  under  cer- 
tain circumstances,  to  useless  or  very  intense  sensations.  He 
compares  this  valve  to  an  eyelid. 

C.wiTY. — The  cavity  has  an  almost  elliptical  form  and  is 
occupied  by  lamellae  arranged  in  two  long  rows  with  a  trans- 
verse axis,  and  inserted  in  the  roof  of  the  nose  in  such  a  way 
that  they  run  vertically  downward.  The  inferior  border  is 
free,  the  external  border  is  bound  to  the  wall  by  a  little,  deli- 
cate, non-resistant  tract.  Their  height  is  from  18  to  20  mm. 
and  their  transverse  extent  from  5  to  6  mm. 

The  nasal  cavity  is  bounded  by  a  connective  tissue  partition 
which  contains  numerous  pigment  cells.  Surrounding  it  is  a 
cartilaginous  capsule  analogous  to  those  which  surround  the 
eye,  ear  and  brain. 
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This  very  simple  capsule  moulds  itself  around  the  nasal  sac. 
Behind,  it  is  in  relation  with  the  olfactory  bulb,  the  filaments 
of  which  penetrate  it  in  order  to  enter  the  nasal  sac. 

Within  the  cavity,  the  mucosa  presents  numerous  folds  in- 
serted at  the  level  of  the  roof  and  lateral  walls ;  the  highest 
are  situated  at  the  middle  of  the  dorsal  wall.  They  are  com- 
posed  of  a  connective   tissue   axis   containing  blood   vessels. 


« 


Fig.  ,5.  Five-eighlhs  natural  size.  Scyllium  catulus  (both  nasal 
cavities  and  the  cranial  cavity  are  opened  on  their  dorsal  surface. 
On  the  right,  the  olfactory  sac;  on  the  left,  nasal  cavity  with  con- 
tents, showing  on  the  floor  the  internal  part  of  the  nasal  orifice  and 
the  valve  inserted  on  the  posterior  border  of  that  orifice).  1.  Valve 
of  the  posterior  border;  2.  Internal  portion  of  the  nasal  orifice; 
3.  Cavity  containing  mucous  tissue;  4.  Olfactory  sac;  5.  Cartilagi- 
nous capsule;   G.  Olfactory  bulb. 


covered  with  an  epithelium  which  is  uniform  in  structure  and 
formed  of  cylindrical  cells. 

Blaue  (1884)  did  not  find  among  the  plagiostomes  the 
olfactory  buds  which  he  describes  in  a  large  number  of 
teleosts.     As  Leydig  and  Max  Schultze  have  already  shown, 
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there  is  no  particular  region  for  the  olfactory  epithelium ;  it  is 
spread  out  over  the  folds  of  the  mucosa,  but  does  not  reach 
their  free  border  and  is  especially  abundant  in  the  intermediate 
grooves. 

The  olfactory  epithelium,  according  to  Max  Schultze,  covers 
bands  which  reveal  themselves  in  the  mucous  folds ;  it  con- 
sists of  ciliated  cylindrical  cells  which  have  a  long  basal  pro- 
longation, of  fusiform  olfactory  cells  with  a  basal  segment  con- 
taining the  nucleus  and  provided  with  two  prolongations,  and 
of  replacing  cells  which  are  attached  to  the  underlying  tissue 
by  a  series  of  fine  denticulations.  Between  the  flattened  feet 
of  these  cells  lie  stellate  connective  tissue  cells,  which  form 
the  most  superficial  layer  of  the  membrana  propria. 

Koelliker  assigned  a  nervous  function  to  this  epithelial  layer, 
but  Max  Schultze  does  not  agree  with  this ;  he  finds  that  the 
finer  branches  of  the  olfactory  nerve  enter  into  the  epithelium. 


III.     Teleosts. 

These  form  the  second  group  of  Amphirhina.  Their  nasal 
apparatus  shows  certain  common,  primordial  characters,  with 
considerable  variation  in  detail.  The  latter  are  mentioned  in 
works  dealing  with  their  classification. 

Orifices. — The  nasal  cavity  is  entered  by  one  orifice,  or  by 
two  orifices  both  of  which  open  externally.  An  exception  is 
described  by  Wiedersheim  (1890)  among  the  Dipnoa  (Pro- 
topterus)  where  there  are  two  nasal  orifices,  one  situated  near 
the  upper  lip,  the  other  much  further  back.  The  nasal  organ 
has  no  direct  communication  exteriorly,  but  opens  into  the 
buccal  cavity.  In  other  fishes,  the  orifices  show  certain  dif- 
ferences in  form  and  position.  The  anterior  orifice  is  some- 
times pierced  at  the  level  of  the  skin  by  a  posterior  lip  pro- 
longed as  a  tentacle  (Gadus,  Mustelus),  and  sometimes  it 
reaches  the  extremity  by  a  tubular  prolongation  (conger,  gur- 
nard and  eel). 

The  posterior  orifice  always  opens  on  the  surface  of  the 
skin,  is  usually  elliptical,  but  in  the  gurnard  it  is  a  simple  slit. 
It  is  joined  to  the  anterior  orifice  in  the  barbel ;  it  might  be 
said  that  a  single  orifice  is  converted  into  two  by  an  antero- 
posterior bridge.    The  anterior  orifice,  which  at  the  same  time 
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is  the  internal,  has  a  sort  of  valve  covering  it  formed  by 
simple  prolongations  of  its  internal  border.  This  valve  pre- 
vents the  entrance  of  water  into  the  nasal  cavity  but  allows 
its  exit.  The  tube  or  tentacle,  which  is  found  in  a  large  num- 
ber of  species,  is  said  to  play  the  same  role.  The  posterior 
orifice  is  used  for  the  entrance  and  the  anterior  orifice  for  the 
exit  of  the  current. 

Cavity. — The  nasal  cavity  is  a  very  simple  sac.  If  the  dor- 
sal wall  in  the  barbel  or  the  gurnard  is  lifted,  a  large  number 
of  folds  will  be  found  extending  into  the  cavity  and  in  a 
measure  occupying  it.  These  folds  resemble  rays  disposed 
around  a  central  lumen.  They  are  inserted  at  the  bottom  and 
periphery  of  the  nasal  sac,  and  all  have  the  same  dimensions. 
Between  their  free  borders,  the  nasal  lumen  has  the  form  of 
a  cup,  and  from  its  center  it  radiates  between  their  surfaces. 

The  olfactory  nerve  enters  the  nasal  sac  from  below,  about 
the  middle,  and  from  there  it  is  distributed  to  the  lamellae. 

In  the  eel,  there  is  a  different  disposition  of  the  lamellae; 
they  are  placed  on  each  side  of  a  longitudinal  axis,  parallel 
to  each  other,  and  are  inserted  into  the  floor  of  the  cavity 
(Fig.  6).  They  have  a  quadrangular  form,  narrow  in  front, 
prolonged  into  a  cylindrical  tentacle  towards  the  anterior  ori- 
fice, and  extend  beyond  the  end  of  the  nose.  The  large,  round, 
posterior  extremity  shows  the  posterior  orifice  at  its  external 
angle. 

A  transverse  section  of  the  head  of  the  eel  (Fig.  6)  shows 
the  insertion  of  the  lamellae  along  the  floor,  and  the  contour 
of  the  nasal  sac,  formed  by  a  connective  tissue  sheath.  This 
is  usually  pigmented,  black  or  brown,  which  makes  the  nasal 
sac  easy  of  recognition  in  dissection.  As  they  are  placed  near 
the  dorsal  aspect,  the  nasal  organs  are  completely  independent 
of  the  buccal  cavity,  from  which  they  are  separated  by  a  bony 
wall.  A  vertical  bony  septum  separates  them  from  each  other 
in  the  median  line.  The  bones  are  never  in  direct  contact  with 
the  nasal  sac,  being  separated  from  it  by  a  considerable  amount 
of  connective  tissue. 

Skeleton. — The  skeleton  is  formed  by  a  series  of  facial  bont'S 
which  are  arranged  not  so  as  to  define  a  bony  nasal  cavity,  but 
to  form  an  irregular  interspace  in  which  the  fibrous  nasal  sac 
is  situated  without  any  adaptation  of  form.  We  have  studied 
this  nasal  skeleton  in  the  cod,  where  there  is  a  superior  wall 
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formed  by  the  middle  ethmoid  and  the  nasal  bone,  an  external 
wall  formed  by  the  anterior  frontal,  and  an  inferior  wall 
formed  by  the  vomer  and  the  lateral  ethmoid  (Fig.  7). 

Nasal  Bone. — A  paired,  flattened  bone,  larger  behind  than 
in  front,  with  rectilinear  internal  and  external  borders.  The 
posterior  extremity  shows  a  groove.  Longitudinal  undulations 
of  the  superior  surface  form  a  projection  along  each  border 
with  a  groove  in  the  middle.  The  inferior  surface  is  concave 
in  its  external  portion,  projecting  in  its  internal.  It  is  articu- 
lated in  front  with  the  maxillary  bone  and,  external  to  this  ex- 
tremity, with  the  anterior  frontal ;  behind  with  the  frontal,  in- 
ternally   (posterior  third)   with  the  median  ethmoid. 


Fir.  G — X  40.    Eel   (transverse  secfon  of  the  nasal  cavity  passing 
through  the  posterior  orifice).  1.  Posterior  nasal  orifice;  2.  Lamellae. 


Frontal  Bone. — Single  bone,  large,  squamous,  bifid  anteri- 
orly, each  half  corresponding  to  one  nasal  bone.  It  is  only  by 
this  anterior  extremity  that  this  bone  enters  into  the  forination 
of  the  nasal  skeleton.  At  the  angle  formed  by  these  two  points, 
it  articulates  with  the  middle  ethmoid  and.  by  lamellae  derived 
from  its  inferior  surface,  with  the  lateral  ethmoids. 

■  The  Middle  Ethmoid. — Single  bone,  presenting  a  large  an- 
terior part  and  a  thin,  tapering  posterior  part.  The  anterior 
part  is  thick  and  curved  at  a  right  angle,  so  as  to  present  a 
horizontal  and  a  vertical  segment.    Some  lamellae  derived  from 
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the  borders  of  this  bone  are  directed  backwards  and  outwards, 
forming  together  an  inverted  funnel.  The  middle  part  of  this 
bone  is  prolonged  backward  to  form  a  posterior  part  which 
tapers  out.  articulating  with  the  lamellae  of  the  frontal  bone. 
The  anterior  part  is  united  along  the  median  line  with  the 
vomer  and  laterally  with  the  lateral  ethmoids. 

Lateral  Ethmoid. — Paired  bone,  irregular,  with  a  very  thick 
massive  body  from  which  wing-like  lamellar  prolongations 
extend  on  all  sides. 


Fig.  7.  Half  natural  size.  Cod  (external  view  of  the  head  show- 
ing the  bone  surrounding  the  nasal  region).  1.  Space  for  the  nasal 
sac. 


Anterior  Frontal  or  Prefrontal  Bone. — This  is  a  bone  of 
large  size,  very  long,  flat,  of  triangular  form,  with  its  anterior 
apex  joined  to  the  premaxillary  bone,  with  its  posterior  base 
united  internally  with  the  lateral  ethmoid,  and  externally  with 
the  infraorbital.  Its  internal  border  is  at  some  distance  from 
the  nasal  and  frontal.  There  exists  between  them  a  large  in- 
terspace which  in  the  fresh  state  is  filled  by  a  fibrous  mem- 
brane. This  membrane  is  pierced  by  the  orifices  of  the  nasal 
sac. 
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Vomer. — Sing^le  bone  with  an  anterior  enlarg^ed  portion 
which  zoologists  call  chevron  (Moreau)  and  a  long  posterior 
prolongation.  The  inferior  face  of  the  vomer,  in  the  place 
corresponding  to  the  edge  of  the  chevron,  is  provided  with 
teeth ;  behind  it  is  smooth.  The  vomer  is  united  in  front  with 
the  two  maxillary  bones,  with  the  palatal  bones  by  the  pro- 
jections of  the  chevron;  above  with  the  ethmoids ;  below  it  is 
free  and  forms  part  of  the  palatal  vault. 

The  names  given  above  are  taken  from  the  nomenclature  of 
Cuvier  and  Agassiz. 

The  osseous  part  of  the  cranium  is  subject  to  variations  of 
one  kind  or  another,  and  we  w-ere  not  able  to  make  a  de- 
tailed study.  Sagemehl  (1885)  made  an  extended  study  of 
the  crania  in  the  Characinidae.  His  nomenclature  is  very 
similar  to  that  which  we  have  given  for  the  cod.  The  pre- 
frontal forms  the  posterior  limit  of  the  nasal  region  and  con- 
tains two  canals,  which  run  from  the  orbit  to  the  nasal  fossa. 
The  inferior  orifice  gives  passage  to  the  olfactory  nerves  and 
the  superior  to  a  branch  of  the  trigeminus.  The  middle  and 
inferior  boundaries  of  the  nasal  apparatus  are  formed  by  a 
part  of  the  primordial  cranium  which  has  remained  cartilag- 
inous ;  the  inferior  part  of  the  septum  is  formed  by  the  vomer 
which  behind  is  united  with  the  parasphenoid.  The  roof  of 
the  cavity  is  formed  by  the  nasal  bone.  In  the  work  of  Swin- 
nerton  (1902)  upon  the  development  of  the  cranium  of  the 
teleosts,  we  find  plates  showing  Gasterosteus  aculeatus  with 
the  bones  of  the  nasal  region  similar  to  those  which  we  have 
described  and  designated. 

N.\s.\L  Sac. — The  connective  tissue  which  surrounds  the 
nasal  cavities  is  condensed  into  a  fibrous  membrane  and  forms 
a  complete  envelope  broken  only  at  the  level  of  the  nasal 
orifices.  This  wall  is  delicate,  of  little  resistance  and  contains 
a  considerable  deposit  of  pigment.  The  deep  layers  are  formed 
by  a  looser  connective  tissue  which  deep  down  is  directed  to- 
ward the  cavity  and  acts  as  a  support  for  the  lamellae  of  the 
mucosa.    It  contains  vessels  and  nerves. 

Mucosa. — Schultze,  Grimm,  Blaue,  Sophie  Pereyaslawzeff 
and  Dogiel  have  studied  the  structure  of  the  olfactory  mucosa. 
Two  kinds  of  cells  have  been  found;  one  epithelial  (support- 
ing cells),  and  the  other  neuroepithelial  (olfactory  cells). 
Dogiel  (1887)  described  the  supporting  cells  of  the  ganoids 
as  verv  fine  membranous  formations  which  seem  concave  be- 
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cause  they  are  adjusted  to  the  convexity  of  the  adjacent  olfac- 
tory cells.  Their  staining  reaction  is  similar  to  that  of  mucous 
cells.  He  found  three  kinds  of  elements  among  the  olfactory 
cells :  The  first  is  the  olfactory  cell  of  Schultze,  which  is  very 
delicate,  with  central  extremity  thickest  and  peripheral  part 
appearing  as  a  varicose  prolongation  in  direct  continuity  with 
the  primary  fibril  of  the  terminal  roots  of  the  olfactory  nerve. 
The  second  has  a  cylindrical  form,  and  the  third  is  a  thick 
structure  in  the  form  of  a  cone  or  cask. 

The  researches  of  Blaue  (1884)  were  carried  out  upon  a 
large  number  of  species  of  fishes.  He  has  found  two  kinds  of 
animals.  In  some,  the  olfactory  cells  are  grouped  to  form 
olfactory  buds  in  every  way  analogous  to  the  taste  buds.  These 
open  upon  the  epithelial  surface  by  pores  which  open  into  a 
small  cup.  The  epithelial  elements  are  long,  extending  from 
the  basal  connective  tissue  to  the  level  of  the  tube.  They  are 
alternately  supporting  and  sensory  cells.  Between  the  pores, 
the  indifferent  epithelium  is  composed  of  cells  arranged  in 
the  form  of  overlapping  cells.  The  most  superficial  are  flat- 
tened; deeper  down,  they  are  polyhedral,  cylindrical  and. 
finally,  fasciculated.  The  olfactory  buds  show  a  very  variable 
distribution,  sometimes  spreading  out  over  the  entire  lamella 
and  the  intermediate  spaces  (Belone),  sometimes  lying  only 
in  the  intermediate  spaces  (  Trigla  gurnardus.  Exocetus  voli- 
tans,  Umbra  cameri.  etc.).  Sophie  Pereyaslawzeff  (1876) 
considers  the  olfactory  bulbs  to  be  groups  of  olfactory  cells 
and  does  not  mention  supporting  cells. 

In  another  group  of  fishes  (the  eel,  conger,  the  carp,  tench, 
etc.)  the  olfactory  epithelium  is  such  as  has  been  described 
by  Leydig  and  Max  Schultze.  It  extends  over  the  entire 
lamella  and  generally,  in  the  intermediate  spaces,  it  is  re- 
placed by  indifferent  epithelium.  Huot  (1903)  found  In 
Lophobranchia,  by  the  method  of  Golgi,  that  the  olfactory 
cells  were  composed  of  a  large,  oval,  basillar  portion  and  a 
narrow  prolongation,  which  extended  toward  the  free  surface 
of  the  epithelium.  This  prolongation  slightly  projects  into 
the  cavity  and  may  be  either  simple  or  bifurcated. 

In  the  eel  and  the  trout,  a  homogenous  epithelium  extends 
over  the  lamellae  and  their  interspaces.  The  cells  are  long, 
cylindrical,  with  a  deep  part  containing  a  large  oval  nucleus  and 
a  superficial  part  containing  clear,  finely  granular  protoplasm. 

The  dorsal  and  lateral  walls  of  the  nasal  cavitv  are  clothed 
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with  a  stratified  epithelium.  The  deeper  cells  are  rounded, 
the  most  superficial  are  elongated,  but  their  height  is  irregular. 

There  are  no  traces  of  glands  in  the  nasal  mucosa. 

W'inther  described  in  the  salmon  a  canal  which  he  consid- 
ered the  organ  of  Jacobson.  It  runs  downward,  is  situated 
below  the  olfactory  cavity  and  terminates  in  a  cul-de-sac.  Ac- 
cording to  Jungersen  and  Sagemehl,  this  is  simply  a  mucous 
canal  which  extends  transversely  between  the  two  nasal  cavi- 
ties during  embryonic  life,  persisting  through  life  in  Amia. 
Wiedersheim  admits  the  presence  of  an  organ  of  Jacobson  in 
Polypterus  bichir,  an  opinion  which  is  not  shared  by  Wald- 
schmidt  (1887). 

Garnault  did  not  find  the  organ  of  Jacobson  in  the  dipnoans, 
nor  (lid  Seydel  in  the  teleosts.  Even  during  embryologic 
developments,  we  have  never  found  any  diverticulum  which 
could  correspond  to  it. 

IV.     Ganoids. 

The  sturgeon  has  two  nasal  orifices  placed  just  in  front  of 
the  eyes,  one  at  the  internal  border  of  the  dorsal  aspect  of  the 
head  and  the  other  on  the  external.  The  first,  which  is  the 
most  internal  and  anterior,  is  circular.  Its  borders  are  rigid 
and  distinct. 

The  other,  which  is  external  and  posterior,  has  an  elliptical 
form  with  a  large  vertical  axis.  Its  borders  are  gradually  lost 
in  the  neighboring  parts.  On  the  anterior  border,  a  movable 
membrane  is  placed,  which  covers  a  large  part  of  the  orifice 
like  a  valve.  This  valve  is  to  close  the  opening  under  the 
influence  of  an  external  force,  and  seems  to  prevent  the  en- 
trance of  water  through  the  postero-internal  opening,  while 
permitting  its  exit.  The  antero-internal  orifice  has  a  large 
opening,  is  accessible  to  the  exterior  current  and  serves  for  a 
port  of  entry. 

Between  these  two  orifices  is  a  cartilaginous  bridge  covered 
with  a  dermo-osseous  plate  running  from  above  downward 
and  from  behind  forward;  it  is  very  narrow  (5  mm.  in  a 
specimen  of  1  metre  total  length).  The  valve  of  the  posterior 
orifice  seems  to  enlarge  it. 

The  walls  of  the  nasal  cavity  are  composed  of  thick,  rcsistent 
cartilage;  furthermore,  the  external,  dorsal  and  internal  walls 
are  covered  with  a  bony  sheath. 
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After  ablation  of  this  bridge,  lying  between  the  two  nasal 
cavities,  a  large  recess  gives  entrance  to  the  nasal  cavity. 
This  has  the  form  of.  a  semi-hemispherical  capsule.  In  the 
center,  there  is  a  cylindrical  axis  from  which  runs  numerous 
lamellae  towards  the  borders  of  the  cavity.  These  lamellae 
are  largest  near  this  axis,  gradually  decreasing  as  they  ap- 
proach the  periphery. 

We  have  not  found  the  secondary  lamellae  noted  by  Moreau 
(1881).  A  long  cartilaginous  conduit  placed  within  the  or- 
bital cavity  extends  obliquely  from  within  outwards  and  from 
behind  forward  from  the  cranial  cavity  to  the  floor  of  the 
nasal  capsule.  It  contains  the  olfactory  nerve,  a  large  cylin- 
drical cord,  which  reaches,  in  this  form,  the  axis  of  insertion 
of  the  lamellae  and  then  divides  into  branches  which  are  dis- 
tributed throughout  the  whole  organ. 

The  nasal  cavity,  as  a  whole,  is  situated  in  front  of  the  eye, 
but  in  the  same  horizontal  plane.  It  is  verv  far  in  front  of 
the  cranial  cavity,  and  separated  from  that  of  the  opposite  side 
by  a  distance  of  2^/4  cm.  It  is  situated  on  a  vertical  plane 
considerablv  anterior  to  the  buccal  orifice. 


AMPHIBIA. 

The  nasal  cavities  begin  to  assume  the  aerial  type ;  a  portion 
of  the  air  in  passing  through  them  reaches  the  pulmonary 
apparatus.  From  now  on,  they  occupy  a  double  role,  olfactory 
and  respiratory,  but  the  latter  is  still  of  slight  importance. 

Orifices. — In  taking  as  a  type  the  frog  (Rana  esculenta) 
or  the  toad  (Bufo  vulgaris),  which  presents  the  same  condi- 
tions, we  find  the  nasal  cavities  provided  with  two  openings, 
one  external,  the  other  internal.  The  external  dorsal  orifice  is 
situated  upon  the  side  of  a  median  antero-posterior  projection, 
and  extends  from  the  biocular  line  to  the  end  of  the  snout, 
penetrated  at  the  junction  of  its  anterior  and  middle  thirds  by 
this  projection.  It  is  circular  and  limited  by  well-marked,  rigid 
borders.  These  form  a  slight  cushion  in  the  external  part  of 
the  orifice  which,  according  to  certain  authors  [Vogt  and 
Yung  (1894)  Chatin  (1880)]  constitutes  a  short  tentacle 
which  closes  the  nose  when  the  frog  plunges  into  the  water. 
The  border  is  bony  only  on  its  inner  side ;  otherwise  it  is  com- 
posed of  integument  alone.      The  muscular  fibres  below  the 
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skin  have  been  studied  in  the  frog,  triton  and  salamander  by 
numerous  authors.  Zenker,  Duges,  Klein.  Ecker,  Gaupp,  Volk- 
mann  and  Collan  have  described  certain  bundles,  disposed 
around  the  external  nasal  orifice.  Moreover.  Henry  Bruner 
(1902)  published  an  extensive  study  of  the  mechanism  of  res- 
piration in  the  Amphibia,  with  lengthy  and  minute  descriptions 
of  the  nasal  muscles.  There  is  a  dilator  muscle  and.  in  some 
species,  one  or  two  constrictor  muscles.. 

The  inner  orifice,  visible  at  the  edge  of  the  palatal  vault,  a 
short  distance  from  the  lip,  is  a  little  posterior  to  the  external 
orifice.  The  air  passing  through  the  nasal  cavity  must  go 
through  a  large  part  of  the  buccal  cavity  before  reaching  the 
respiratory  passages.  The  nasal  air  passageway  is  still  im- 
perfect. The  internal  orifice  is  circular,  wide  open,  surmounted 
within  by  a  small  round  tubercle  visible  in  the  frog  and  absent 
in  the  toad.  It  is  further  from  the  median  line  than  is  the 
external  orifice. 

In  the  siren,  Vaillant  (1863)  found  that  the  internal  orifice 
is  quite  anterior,  in  the  gingivo-labial  fold,  at  the  level  of  the 
posterior  part  of  the  dental  laminae.  This  is  the  result  of  the 
almost  exclusively  aquatic  character  of  the  animal. 

Cavity. — The  cavity,  possessing  these  two  kinds  of  orifices, 
is  simple  with  almost  smooth  walls.  Upon  removal  of  the 
superior  wall,  the  cavity  may  be  seen,  rectangular  in  form, 
measuring,  in  a  frog  of  average  size,  5  millimeters  in  its  an- 
tero-posterior  diameter  and  7  mm.  in  its  transverse.  At  the 
level  of  the  floor,  there  are  a  groove  within  and  an  antero-pos- 
terior  ridge  externally.  The  posterior  part  of  the  ridge  is  espe- 
cially well  marked ;  external  to  it  is  found  the  internal  orifice. 
Irregular  folds  of  the  mucosa  are  observed  at  the  antero-inter- 
nal  angle  of  the  cavity.  At  the  level  of  the  folds,  the  color 
of  the  mucosa  is  darker  than  that  of  the  rest  of  the  nasal  cav- 
ity, while  at  the  level  of  the  posterior  part  of  the  groove  it  is 
a  spotted  dark  brown.  The  cavity  is  flattened  in  its  dorso- 
ventral  diameter;  its  vertical  diameter  is  2  millimeters. 

The  study  of  the  nasal  cavity  by  dissection  is  incomplete  as 
the  principal  cavity,  to  be  described,  cannot  be  seen.  It  is  only 
by  transverse  histologic  sections  that  we  can  see  all  the  details 
of  the  olfactory  apparatus.  We  have  always  used  formic  acid 
for  decalcification  before  subjecting  the  specimens  to  the 
various  manipulations  necessary  for  paraffin  imbedding. 

On  a  transverse  section  through  the  middle  part  of  the  cav- 
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itv,  the  main  cavity  may  be  seen  communicating,  at  the  external 
border  of  the  floor,  with  a  large  hollow  cavity  in  the  facial 
bones,  which  has  a  large  transverse  diameter  and  is  concave 
inferiorly.  This  accessory  cavity  presents  an  internal  portion 
adjacent  to  the  main  part  and  an  external  portion,  directed 
towards  the  side  of  the  head,  whose  outlines  (Fig.  10)  are  par- 
allel with  those  of  the  head  itself. 

Transverse  sections  made  anterior  to  the  orifice  of  communi- 
cation between  these  two  cavities  show  the  main  cavity  com- 
municating extensively  with  an  inferior  diverticulum,  while  the 
accessory  cavity  is  completely  closed  and  diminishing  in  meas- 
ure as  it  approaches  the  anterior  border.  Behind  the  zone  of 
communication,  the  accessory  cavity  is  modified ;  the  lumen 
of  its  internal  portion  disappears,  a  large  glandular  mass  tak- 
ing its  place.  The  external  portion  forms  a  diverticulum  of 
the  main  cavity,  extending  backward  to  the  level  of  the  choana. 

Posterior  sections  at  the  choana  show  only  the  main  cavity 
with  a  very  regularly  elliptical  form.  We  can  study  the  gen- 
eral anatomic  construction  of  the  nasal  apparatus  better  by 
transverse  sections  than  in  any  other  way. 

Cartilaginous  Sheath. — In  a  large  part  of  its  extent,  the 
nasal  cavity  and  its  diverticula  are  surrounded  by  cartilaginous 
bands.  In  Fig.  10,  we  see  a  mass  occupying  the  median  line 
in  the  form  of  a  septal  partition  from  which  the  laminae  extend 
externally.  A  lamina,  prolonging  the  posterior  border  of  the 
septum,  forms  the  roof  of  the  nasal  cavity,  and  ends  in  the 
vicinity  of  the  supero-external  angle  of  this  cavity.  A  middle 
lamina  extends  from  the  external  IxDrder,  in  a  slightly  oblique 
direction  inferiorly  and  externally,  and  then  extends  horizon- 
tally. It  separates  the  nasal  cavity  from  the  adjacent  divertic- 
ulum and  borders  internally  the  orifice  of  communication  be- 
tween the  two  cavities.  Upon  the  same  horizontal  plane,  an- 
other fragment  of  cartilage  borders  this  orifice  externally.  An 
inferior  lamina,  continuing  the  inferior  border  of  the  septum 
externally  and  below,  forms  the  floor  of  the  inferior  diverticu- 
lum and  at  the  same  time  the  framework  of  the  roof  of  the 
mouth.  At  this  place,  the  external  wall  and  a  portion  of  the 
roof  of  the  nasal  cavity  are  divested  of  their  cartilaginous 
envelope,  likewise  the  outer  part  of  the  inferior  diverticulum. 
The  appearance  of  this  cartilaginous  investment  (loponds  upon 
the  particular  transverse  section  considered.  In  the  most 
anterior  sections  it  is  complete,  and  is  moulded  to  the  nasal 
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cavities.  The  inferior  lamina  is  very  large  in  the  anterior 
portion  of  the  nasal  region  and  the  inferior  diverticulum  is 
completely  ensheathed.  At  the  orifices,  there  is  a  sudden  in- 
terruption in  the  cartilaginous  wall,  but  the  area  divested  of 
cartilage  is  larger  in  extent  than  the  orifices  themselves. 

Behind,  the  cartilaginous  sac  has  a  large  opening  externally 
and  inferiorly,  so  that  the  external  diverticulum  is  free  of 
cartilage  in  its  entire  periphery  and  a  large  portion  of  the 
buccal  roof  is  formed  of  soft  parts  alone.  It  is  in  this  zone 
that  the  choana  opens. 

Finally,  behind  this,  the  cartilaginous  lamina  of  the  buccal 
roof  is  once  more  of  great  size  and  the  nasal  cavity,  single  at 
this  level,  is  once  more  completely  encapsulated. 

Born  gives  a  lengthy  description  of  the  cartilaginous  frame- 
work of  the  nasal  fossae :  "The  nasal  cavities  are  separated 
from  one  another  by  a  septum  of  hyalin  cartilage  and  at  their 
anterior  and  posterior  extremities  are  surrounded  by  two 
cartilaginous  shells,  extending  from  the  septum,  which  are 
united  to  each  other  by  a  slight  roof  along  the  septum  and 
by  a  floor  complete  in  front  and  cut  ofif  by  the  chonae  behind." 

Ecker  describes  and  depicts  the  cartilaginous  framework 
of  the  cranium  as  constituted  by  laminae  which  fill  up  the 
interosseous  spaces.  His  figures  are  views  of  the  surface  which 
show  well  the  importance  of  this  supporting  tissue,  which  is 
indispensable  for  enclosing  and  protecting  the  cephalic  organs 
contained  in  bony  spaces  with  very  incomplete  walls.  It  is 
these  bony  walls  which  serve  to  support  the  cartilaginous 
skeleton. 

Bony  Skeleton. — In  the  nasal  region,  the  bony  limits  an- 
teriorly are  the  intermaxillary  and  the  maxillary  bones,  inter- 
nally the  intermaxillary,  behind  the  os  en  ceinturc  (fronto- 
parietal) and  the  prefrontal  and  below  the  palate  and  vomer. 

Intermaxillary. — Single  bone,  presenting  a  posterior  part, 
flattened  from  above  downward,  situated  in  a  horizontal  plane, 
becoming  more  attenuated  as  the  posterior  end  is  approached, 
having  a  superior  surface,  with  a  median  groove  formed  by 
two  longitudinal  ridges  and  an  inferior  concave  surface.  The 
anterior  part  of  the  bone  is  enlarged,  is  directed  obliquely 
forward  and  downwards  and  presents  a  free  border  armed 
with  teeth.  It  articulates  behind  with  the  os  en  ccinture  and 
laterally  with  the  superior  maxillary  bones. 

Superior  Maxillary. — Bilateral,  elongated,  flattened  laterally, 
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Straight,  slender,  with  smooth  surfaces  inclined  from  above 
downwards  and  from  within  outwards,  with  a  posterior  ex- 
tremity prolonged  outward  as  a  spur.  It  articulates  anteriorly 
with  the  intermaxillary  bone,  posteriorly  with  the  pterygoid, 
at  the  center  of  its  superior  border  with  the  prefrontal  and  at 
the  same  level,  upon  its  internal  surface,  with  the  palate.  The 
inferior  border  is  provided  with  teeth. 

Os  en  Ceinture. — As  designated  by  Cuvier,  this  bone  repre- 
sents the  frontals,  parietals  and  ethmoid.  Ecker  describes  sepa- 
rately the  fronto-parietals  and  ethmoid.  This  bone,  which  is 
large,  has  a  groove,  in  the  median  line,  on  the  superior  surface 
and  is  bent  around  at  the  level  of  its  anterior  extremity  so 
as  to  change  its  plane  and  is  directed  backwards  towards  the 
sphenoid,  with  the  point  of  which  it  unites.  The  anterior  ex- 
tremity, which,  alone,  takes  part  in  forming  the  nasal  skeleton, 


Fig.  8.  Natural  size.  Frog  (dorsal  surface  of  skull).  1.  Os  en 
ceinture  (frontoparietal) ;   2.  Prefrontal. 

presents  a  median  ridge  separating  two  very  deep  grooves 
which  constitute  the  base  of  each  nasal  cavity.  In  the  center 
of  this  depression  is  an  orifice  for  the  passage  of  the  olfactory 
nerve. 

Prefrontal  (Fig.  8.). —  (Frontal-nasal  of  Ecker.) — Bilateral, 
quadrangular,  slender,  directed  transversely,  situated  immedi- 
ately beneath  the  skin  adjacent  to  the  palate,  with  which  it  is 
almost  parallel.  It  passes  from  about  the  middle  of  the  superior 
border  of  the  maxillary  to  articulate  with  the  antcro-external 
angle  of  the  os  cti  ceinture.  It  forms  a  simple  truss  upon  the 
nasal  roof. 

Palate. — Bilateral,  flattened,  slender,  directed  transversely, 
passing  from  the  middle  of  the  superior  border  of  the  maxil- 
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lary  a  little  in  front  and  below  the  prefrontal  to  the  inferior 
surface  of  the  os  en  ceinture.  It  is  more  slender  in  its  middle 
portion  than  at  either  end. 

Vomer  (Fig.  9). — The  vomer  is  a  bilateral  bone  placed  on  the 
same  plane  as  the  corresponding  palate,  presenting  two  surfaces 
almost  smooth,  one  superior  and  the  other  inferior.  It  has 
an  antero-posterior  diameter  of  three  millimeters  and  a  trans- 
verse diameter  of  two.  Its  anterior  border  runs  obliquely 
downwards,  its  posterior  border  is  united  with  the  palate  and 
the  adjacent  portion  of  the  os  en  ceinture.  The  antero-external 
and  antero-internal  angles  present  long  osseous  points,  an  in- 
termediate point  originating  on  its  anterior  border.  The  in- 
ferior surface  is  provided  with  teeth. 


Fig.  9.  Natural  Size.  Frog  (inferior  surface  of  cephalic  skele- 
ton). 1.  Intermaxillary;  2.  Vomer;  3.  Palatal;  4.  Superior  maxil- 
lary;   5.  Sphenoid;   G.  Pterygoid. 


The  maxillary  and  intermaxillary  are  united  to  form  the 
arch  of  the  upper  lip.  The  os  en  ceinture  and  superimposed 
pterygoid  constitute  a  thick  column  upon  which  the  prefrontals, 
palate  and  vomers  rest.  A  true  osseous  nasal  cavity  does  not 
exist.  It  is  a  simple  interspace  in  which  the  cartilaginous  cap- 
sule is  placed. 

Wiedersheim  (1877)  presents  an  extensive,  well-illus- 
trated study  of  the  skull  in  the  urodeles.  In  Meno- 
branchus  lateralis,  the  nasal  capsule  is  limited  anteriorly  by 
the  intermaxillary  or  premaxillary.  superiorly  by  the   frontal 


THE    NASAL    FOSSAE    OF    VERTEBRATES.  29 

and  inferiorly  by  the  vomer.  The  bones  are  large ;  they  sur- 
round nasal  fossae  which  are  much  more  complete.  In  Ba- 
trachoseps  attenuatus,  the  large  bones  of  the  superior  wall  are 
the  premaxillary,  with  a  large,  long  ascending  process  directed 
posteriorly,  upon  each  side  of  which  the  nasal  bones  are  placed. 
Between  the  nasal  and  maxillary,  there  is  a  small  bone,  the 
prefrontal.  The  inferior  wall  is  formed  by  the  vomer.  The 
internal  half  of  the  bone  is  prolonged  posteriorly  and  this 
portion  has  teeth  upon  its  posterior  edge. 

Triton  viridiscens  has  very  large  nasal  bones  in  contact  along 
their  internal  border,  the  ascending  process  of  the  premaxillary 
filling  up  the  defect.  On  the  other  hand,  the  premaxillary  is 
very  much  spread  out  upon  its  inferior  surface,  which  has  a 
quadrangular  form.  The  vomer,  which  is  very  large,  is  hol- 
lowed out  upon  its  posterior  border  in  order  to  permit  the 
choanae  to  pass ;  the  postero-internal  angle  is  prolonged  back- 
ward in  the  form  of  a  long  apophysis  resting  against  the  in- 
ferior surface  of  the  parasphenoid. 

The  species  examined  by  Wiedershein  are  numerous.  All 
possess  a  nasal  skeleton  arranged  in  such  a  manner  as  to  limit 
the  true  nasal  cavities.  • 

Nasal  Mucosa. — The  cells  of  the  nasal  epithelium  are  ar- 
ranged by  Exner  in  two  groups :  epithelial  cells  and  olfactory 
cells.  Max  Schultze  and  Hoffmann  do  not  agree  with  this 
author,  but  admit  two  very  distinct  forms  of  cells.  Max 
Schultze  in  Proteus  described  olfactory  cells  and  supporting 
cells.  Babuchin  found  olfactory  cilia  upon  the  olfactory  cells 
and  established  the  absence  of  vibratile  cilia  on  the  supporting 
cells.  Blaue  (1884)  studied  the  mucosa  of  the  lower  Amphibia, 
and  found,  particularly  in  Proteus,  numerous  points  of  resem- 
blance with  that  of  the  plagiostomes.  There  are  folds,  of  slight 
height  it  is  true,  covered  with  stratified  epithelium  with  flat- 
tened cells.  The  most  superficial  cells  have  a  cubical  form  and 
their  free  surface  permits  the  implantation  of  vibratile  cilia. 

In  the  interval  of  the  folds,  exist  the  long  cells  described  by 
Schultze  and  Babuchin,  disposed  in  groups  forming  olfactory 
buds.  Blaue  represents  them  in  several  plates.  The  buds 
have  the  same  appearance  as  those  of  fish.  In  the  triton  and 
salamander,  the  essential  details  are  analogous. 

The  Anura  have  two  kinds  of  cells ;  epithelial  cells  or  sup- 
porting cells  (Ecker,  Vogt  and  Yung)  described  by  Exner, 
Max  Schultze  and  HoflFmann.     The  first  are  long  and  slender 
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with  a  large  nucleus  forming  an  ovoid  enlargement  from 
which  the  cell  is  prolonged  in  the  form  of  a  long  varicose  fila- 
ment, which  comes  into  relation  with  the  filaments  of  the  olfac- 
tory nerve.  The  extremity  which  is  directed  towards  the  nasal 
lumen  appears  either  as  a  brush  with  delicate  hairs  or  as  a 
single  stiff  hair.  The  other  cells,  which  are  cylindrical,  long 
and  unprovided  with  ciha,  are  prolonged  into  the  subjacent 
connective  tissue  bv  a  long  and   irregular  filament.     In  the 


Fig.  10 — X  27.  Frog  (transverse  section  showing  the  nasal  cavity 
opening  externally  and  communicating  with  the  inferior  cul-de-sac). 
1.  External  nasal  orifice:  2.  Principal  nasal  cavity:  3.  External 
nasal  gland:  4.  Cartilaginous  capsule:  5.  Infero-external  cul-de-sac; 
6.  Superior  maxillary:  7.  Olfactory  region;  8.  Cartilaginous  septum; 
9.  Infero-internal  cul-de-sac  (organ  of  Jacobson). 


lower  Amphibia,  the  epithelium  is  uniform  in  the  nasal  cavities. 
There  is  no  distinction  possible  between  the  respiratory  and 
olfactory  epithelium.  In  the  urodeles  (triton),  however, 
Mihalkovics  (1899)  found  that  the  epithelium  over  the  greater 
portion  of  the  lateral  fossa  has  the  characteristics  of  re- 
spiratory epithelium,  with  mucous  secretion.  There  were  re- 
mains of  the  rays  of  olfactory  epithelium.  The  branches  of 
the  olfactory  nerve,  according  to  this  author,  extended  only 
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to  the  roof  of  the  lateral  fossa.  In  the  Anura,  there  is  a  very 
distinct  demarcation  between  the  respiratory  epithelium  and 
the  olfactory  epithelium  in  the  principal  nasal  cavity  and  in 
the  accessory.  Seydel  considers  the  epithelium  as  olfactory 
in  the  entire  extent  of  the  accessory  cavities.  Mihalkovics 
reports  the  existence  of  an  indifferent  epithelium  throughout 
the  external  region  (recessus  maxillaris). 

According  to  my  observations  upon  different  Amphibia, 
the  nasal  epithelium  is  characterized  by  cylindrfcal  elements 
sueh  as  those  described  by  the  preceding  authors.  Their  topo- 
graphic distribution  presents  some  differences  when  comparing 
one  group  with  another.  In  the  urodeles  (axolotl,  triton), 
the  nasal  cavity  and  the  diverticulum  which  it  sends  down- 
wards and  outwards  are  covered  uniformly  with  the  same  type 
of  cylindrical  epithelium  with  very  long  cells.  In  the  axolotl, 
however,  the  highest  points  of  the  nasal  mucosa  are  less  promi- 
nent. 

In  the  frog,  it  is  necessarv  to  distinguish  several  regions  in 
the  nasal  organ  (Fig.  10).  The  principal  cavity  is  entirely 
covered  with  thick  epithelium  of  which  the  superficial  elements 
are  cylindrical.  These  elements,  as  in  the  urodeles,  and  for 
that  matter  in  all  the  vertebrates,  present  a  clear,  homogenous, 
pinkish  gray  central  segment. 

The  thickness  of  the  epithelium  upon  the  internal  wall 
reaches  135  mikra.  As  it  approaches  the  external  nasal  orifice, 
the  epithelium  is  gradually  lessened,  forming  a  covering  21 
mikra  in  thickness  composed  of  two  or  three  layers  of  poly- 
hedral cells  with  large  nuclei.  In  the  infero-internal  cul-de-sac, 
the  epithelium,  which  is  very  thick  (150  mikra),  is  of  a  sensory 
nature.  It  is  here  that  the  cells  are  highest,  reaching  40  mikra. 
In  the  middle  and  infero-external  cul-de-sacs,  the  epithelium, 
about  35  mikra  in  thickness,  presents  a  superficial  layer  of 
cubical  ciliated  cells.  At  the  level  of  the  choanae,  the  thick 
epithelium  of  the  principal  nasal  cavity  is  gradually  merged 
into  the  buccal  epithelium. 

Glands. — In  the  vicinity  of  the  buccal  and  nasal  cavities, 
numerous  glands  are  found  in  the  Amphibia.  In  the  frog  and 
toad,  the  entire  mouth  and  the  region  anterior  to  the  nasal  sacs 
are  occupied  by  an  enormous  number  of  cul-de-sacs  and 
glandular  ducts.  Several  groups  are  connected  with  the  nasal 
mucosa.  Born  and  Ecker  have  studied  these.  Two  groups 
correspond  to  the  nasal  cavity  and  two  other  groups  to  the 
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buccal  cavity.  Upon  transverse  sections  three  groups  (Fig. 
10)  are  found:  an  external  placed  upon  the  external  wall  of 
the  nasal  cavity,  composed  of  a  large  number  of  tubes  agglom- 
erated into  a  mass  with  quadrangular  form,  bounded  above  by 
the  nasal  vestibule  (a  portion  of  the  cavity  which  is  directed 
towards  the  depression  of  the  skin  which  corresponds  to  the 
external  nasal  orifice),  externally  by  the  integument,  internally 
by  the  nasal  mucosa,  inferiorly  by  a  portion  of  the  cartilaginous 
capsule.  This  is  the  superior  gland  of  Born,  whose  ducts  are 
situated  around  the  lachrymal  canal. 

An  inferior  group  is  placed  above  and  within  the  inferior 
extremity  of  the  infero-external  diverticulum.  A  fibrous  band 
limits  this  glandular  mass  and  permits  it  to  be  in  direct  con- 
nection with  the  mucosa  of  the  diverticulum,  altogether  re- 
moving it  from  the  buccal  cavity.  This  group,  very  extensive 
antero-po5teriorly,  is  in  connection  posteriorly  with  the  buccal 
roof.  It  is  the  pharyngeal  gland  of  Born  which,  at  its  anterior 
portion,  approaches  the  buccal  mucosa  and  merges  with  the 
median  mass  situated  anterior  to  the  cartilaginous  capsule. 
This  median  mass,  which  is  far  anterior,  is  prolonged  posterior- 
ly below  the  nasal  septum  and  is  the  intermaxillary  gland  of 
Born. 

An  internal  group,  placed  upon  the  septum  in  the  cartilag- 
inous capsule  of  the  infero-internal  cul-de-sac  and  repre- 
sented in  Fig.  10  only  by  some  tubes,  acquires,  in  the  pos- 
terior sections,  considerable  importance  and  fills  up  the  entire 
posterior  part  of  the  diverticulum  corresponding  to  the  fibrous 
capsule.     This  is  the  inferior  gland  of  Born. 

The  nasal  glands  comprise  the  external  or  superior  gland 
and  the  internal  or  inferior  gland.  The  intermaxillary  is  a 
buccal  gland,  but  Born  describes  it  as  having  numerous  open- 
ings in  the  inferior  cul-de-sac.  The  inferior  or  pharyngeal 
gland  opens  into  the  infero-external  cul-de-sac  and  into  the 
buccal  cavity.  The  groups  scattered  along  the  buccal  roof, 
especially  in  che  anterior  jjorticn.  end  in  the  buccal  cavity. 

The  glands  are  less  abundant  in  the  triton.  Two  important 
groups  are  found :  the  external  gland,  the  ducts  of  which  form 
a  true  diverticulum  of  the  nasal  cavity ;  the  intermaxillary 
gland,  well  developed  and  exclusive'y  buccal,  except  some  tubes 
scattered  upon  the  anterior  part  of  the  palatal  vault.  Their 
arrangement  is  almost  analogous  to  that  of  axolotl. 
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According  to  the  investigations  of  Blaue,  the  lower  Am- 
phibia, such  as  the  proteus,  do  not  have  any  glandular  forma- 
tion. 

The  glandular  cells  in  all  of  these  groups  are  cylindrical  and 
have  a  nucleus  situated  in  the  basal  part  and  an  extremity,  di- 
rected towards  the  lumen,  clear  and  filled  with  homogenous 
protoplasm.  These  are  mucous  cells.  Their  existence  is  a 
formal  indication  of  the  adaptation  of  the  animal  to  life  in 
the  air.  According  to  Bruner,  the  muscles  around  the  external 
nasal  orifice  evacuate  the  mucus  of  the  external  nasal  gland 
into  the  nasal  cavity  at  the  moment  when  they  contract  so  as 
to  close  this  orifice  when  the  animal  plunges  into  the  water. 

Nasal  Cavity. — We  have  already  described  in  the  nasal 
cavity  a  principal  portion  and  two  diverticula :  an  inferior  di- 
verticulum and  a  middle  diverticulum  interposed  in  the  an- 
terior region  between  the  nasal  cavity  proper  and  the  inferior 
diverticulum,  and  branching  from  the  canal  of  communication 
between  the  two  cavities.  The  middle  diverticulum,  or  lateral 
diverticulum  of  Born,  is  at  no  point  entirely  covere^d  by  carti- 
lage ;  its  external  wall  is  always  uncovered ;  it  is  in  relation  with 
the  cul-de-sacs  of  the  external  gland  and  with  the  lachrymal 
canal ;  it  is  the  first  step  towards  perfecting  the  nasal  cavity, 
and  thus  increases  its  respiratory  region.  According  to  Seydel, 
the  existence  of  this  cul-de-sac  is  intimately  connected  with 
that  of  the  lachrymal  canal ;  it  is  absent  in  the  proteus  and  siren, 
which  have  no  lachrymal  canal,  and  also  in  the  Gymnophiona, 
in  which  the  lachrymal  canal  opens  into  the  organ  of  Jacobson. 
This  extension  is  still  further  manifested  by  the  presence  of  the 
inferior  cul-de-sac.  This  begins  in  front  of  the  anterior  ex- 
tremity of  the  nasal  cavity  proper  and  extends  to  the  choanae. 
Its  transverse  extent  is  consider^'''  'a;  we  may  observe  two  por- 
tions: an  internal  between  the  septum  and  the  canal  of  union 
to  the  nasal  cavity,  and  an  external  situated  external  to  the 
canal  and  extended  far  externally  and  inferiorly  almost  to  the 
maxillary  bone.  The  internal  portion  is  shorter  than  the  nasal 
cavity  and  the  external  portion  ;  it  terminates  a  little  in  front 
of  the  choanae.  Therefore,  in  a  posterior  section  in  the  neigh- 
borhood of  this  orifice,  two  cavities  are  to  be  seen  :  a  large  one, 
internal  and  superior,  the  nasal  cavity  ;  another  external  and 
inferior,  the  infero-external  diverticulum,  which  Seydel  calls 
the  lateral  nasal  canal ;  this  is  the  portion  which  extends  to  the 
posterior  limit  of  the  choanae.     Born  (1876)  attributes  to  the 
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inferior  cul-de-sac  the  importance  of  a  maxillary  cavity  ho- 
mologous to  the  sinus  maxillaris  of  mammals.  The  direct  re- 
lation of  this  to  the  buccal  cavity  at  the  level  of  the  choanae, 
according:  to  him,  depends  upon  the  shortness  of  the  front's 
palate ;  the  length  of  the  palate  in  the  hijij^her  vertebrates  brings 
the  maxillary  cavity  into  exclusive  relation  with  the  nasal 
cavity. 

According  to  Seydel,  the  inferior  cul-de-sac  represents  the 
organ  of  Jacobson.  Goette,  Fleischer,  Koelliker  bad  already 
expressed  this  opinion.  The  Sarazin  brothers  considered  the 
middle  cul-de-sac  homologous  with  this  organ.  The  investiga- 
tions of  Seydel  were  made  upon  the  entire  series  of  Amphibia : 
Perennibranchiata,  Gymnophiona,  Urodela,  Anura.  He  showed 
in  all  of  these  the  existence  of  a  fossa  (diverticulum  upon 
transverse  sections)  situated  in  the  inferior  part  of  the  nasal 
cavity,  beginning  forward  in  a  cul-de-sac  and  terminating  pos- 
teriorly in  the  choanae,  in  which  it  opens  extensively.  This 
fossa,  which  is  simple  in  the  three  first  groups,  is  complicated 
in  the  Anura,  in  which  it  forms  a  true  inferior  cavity  which 
possesses,  as  we  have  seen,  external  and  internal  diverticula. 
But  this  inferior  cul-de-sac,  according  to  Seydel,  from  its  posi- 
tion and  connection,  is  homologous  to  the  fossae  of  the  other 
groups.  These  formations  covered  with  sensory  epithelium 
and  receiving  the  branches  of  the  olfactory  nerve,  constitute  an 
olfactory  region  placed  in  the  passage  for  the  respiratory  air 
in  order  to  exercise  a  sensory  control.  Burckhardt  (1S91),  who 
described  this  fossa  in  the  triton,  demonstrated  its  innervation 
from  the  olfactory  nerve  and  considered  it  the  organ  of  Jacob- 
son.     Wiedcrsheim  (1902)  accords  to  it  the  same  function. 

The  absence  of  a  fossa  of  this  sort  in  Proteus  and  Meno- 
branchus,  established  by  Seydel,  is  a  new  proof  demonstrating 
their  more  primitive  organization.  It  is  the  increasing  exten- 
sion of  this  fossa  which  causes  the  complicated  disposition  in 
the  higher  forms. 

In  the  triton,  there  is  a  fossa  placed  at  the  infero-external 
angle  of  the  nasal  cavity  passing  outward  into  the  maxillary  re- 
gion in  continuous  communication  with  the  nasal  cavity  andter- 
minating  at  the  level  of  the  choanae.  This  fossa,  as  in  the 
inferior  cul-de-sac  of  the  Anura,  has,  according  to  our  obser- 
vation, for  its  principal  role  the  enlargement  of  the  respiratorv 
region  and  its  constant  termination  at  the  level  of  the  choanae 
seems  to  us  to  be  in  favor  of  this  function.  In  tiie  lower 
species,  in  which  the  division  of  the  nasal  mucosa  into  olfactory 
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and  respiratory  zones  is  not  established,  the'  fossa  has  the 
function  of  participating  in  the  olfactory  sense,  but  it  is  not 
organized  into  a  true  organ  of  Jacobson.  Mihalkovics  (1899) 
refuses  to  accord  to  this  fossa,  as  Seydel  does,  the  value  of  an 
organ  of  Jacobson.  The  distant  position  of  the  septum  and 
the  presence  of  respiratory  epithelium  in  this  zone  has  made 
him  insist  that  it  represents  the  recessus  maxillaris. 

In  Anura  (Rana  esculenta,  Bufo  vulgaris),  a  portion  of  the 
inferior  cul-de-sac  is  differentiated  and  one  could  say  that  in 
these  animals  it  appears  as  a  true  organ  of  Jacobson.  It  is 
the  internal  segment  (infero-internal  diverticulum)  of  the  in- 
ferior cul-de-sac  which  we  consider  thus.  The  epithelium  at 
this  level  has  all  the  character  of  a  sensorial  epithelium.  It  is 
on  the  presence  of  this  epithelium  localized  in  the  infero- 
internal  diverticulum  that  Mihalkovics  has  based  his  opinion 
that  the  organ  of  Jacobson  is  confined  to  that  part  of  the  in- 
ferior diverticulum.  A  very  important  gland,  the  internal 
gland,  opens  into  this  diverticulum.  Seydel  observed  it  in 
relation  to  the  inferior  cul-de-sac  and  called  it  the  gland  of 
Jacobson.  Burckhardt  and,  later,  Seydel  found  these  glandular 
■cul-de-sacs  m  relation  with  the  fossa  in  the  urodeles,  and 
gave  to  them  the  same  denomination  as  in  the  Anura. 

With  regard  to  the  exterior  portion  of  the  inferior  cul-de-sac 
of  the  Anura,  we  consider  it  as  forming  a  simple  extension 
of  the  respiratory  region.  The  functional  division  of  this  cul- 
de-sac  agrees  with  the  respiratory  role  of  the  nasal  cavity. 

Seydel  does  not  admit  the  homology  of  the  inferior  cul- 
de-sac  with  the  sinus  maxillaris  of  mammals  as  Born  claims. 
It  is,  nevertheless,  the  first  appearance  of  an  exclusively  re- 
spiratory region,  which  represents  not  a  true  sinus  maxillaris, 
but  rather  a  zone  which,  in  reptiles,  birds  and  mammals,  is  sit- 
uated below  the  inferior  turbinate. 

The  nasal  cavity  of  the  axolotl  closely  resembles  that  of  tri- 
ton,  showing  the  same  external  cul-de-sac.  The  epithelial  wall  is 
very  thick,  averaging  300  niikra.  The  nasal  lumen  is  effected 
by  the  sinking  in  of  the  thick  portions  of  this  wall  in  the  form 
of  fissures.  Between  these  fissures,  the  distribution  of  which 
is  very  irregular,  are  found  circumscribed  folds  with  a  thick 
base.  At  the  summit  of  the  projecting  portions,  the  thickness 
of  the  epithelium  is  only  7.")  mikra.  The  projections  represent 
the  folds  of  the  nasal  mucosa  of  fish,  and  constitute  a  mor- 
phologic character,  permitting  the  grouj)ing  of  the  water- 
breathing  animals  with  those  of  the  air-breathing  class. 
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REPTILES. 

We  have  studied  especially  the  saurophidians  and  the  croco- 
dilians ;  we  have  made  few  observations  on  the  chelonians. 

I.     Saurophidians. 

The  adder,  blindworm,  viper,  python,  boa  and  the  galeote 
form  the  basis  of  our  description.  The  nasal  organ  in  these 
animals  has  prettv  much  the  same  disposition. 

Orificks. — The  external  orifice  in  the  adder  is  pierced  in 
the  center  by  a  scale  in  the  neighborhood  of  the  end  of  the 
snout,  upon  the  lateral  side  of  the  head.  This  orifice,  which  is 
circular,  surrounded  anteriorly,  superiorly  and  inferiorly  by  a 
very  distinct  lx)rder,  does  not  project  beyond  the  plane  of  the 
integument,  but  is  in  distinct  relief,  and  has  no  border  inter- 
nally and  posteriorly,  where  the  surface  of  the  scale  forms 
the  limit  of  the  orifice.  In  the  python,  this  orifice  is  placed 
upon  the  dorsal  surface  of  the  snout. 

The  galeote  presents  an  external  orifice  pierced  a,t  the  center 
by  a  scale ;  it  is  round,  very  distinctly  limited  throughout  its 
periphery,  and  is  placed  midway  between  the  anterior  border 
of  the  orbit  and  the  end  of  the  snout  upon  the  line  of  separation 
between  the  dorsal  and  external  surfaces. 

A  large  number  of  observers  have  reported  that  reptiles 
which  live  in  the  water  have  nasal  orifices  placed  upon  the 
dorsal  surface  of  the  head  —they  need  expose  but  a  small  por- 
tion of  the  snout  in  order  to  breathe  the  air.  To  prevent  the 
water  penetrating  the  nasal  cavities  when  the  animal  plunges 
into  the  water,  there  is  a  sort  of  valve  at  the  edge  of  the  ex- 
ternal orifice.  According  to  Cantor,  a  valve  is  present;  ac- 
cording to  Dumeril  and  Bibron,  there  are  movable  membranes 
which  take  the  place  of  valves.  Schmidt.  Pagenstechcr.  Hoff- 
mann, Brehm,  Fleischmann  and  Kathariner  (1900)  report  a 
valve  as  present.  Furthermore,  Kathariner  describes  an  ar- 
rangement which  constantly  and  without  expenditure  of  mus- 
cular work  closes  the  nasal  orifice  and  accomplishes  the  neces- 
sary work  when  the  air  passages  need  to  be  opened  for  the 
purposes  of  respiration. 

The  posterior  orifice  of  the  ophidians  opens  at  the  level  of  the 
palatal  vault  in  an  antero-posterior  fossa,  limited  above  bv  the 
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palatal  vault,  below  by  a  kind  of  transverse  membrane  ex- 
tending from  one  to  the  other  of  the  projections  which  border 
the  fossa  laterally.  At  its  anterior  extremity,  this  communi- 
cates with  each  nasal  cavity  by  a  large  orifice  situated  in  a 
plane  oblique  from  above  downward  and  from  behind  forward. 
This  canal,  separated  from  the  buccal  cavity  where  the 
choanae  open,  is  found  in  all  the  ophidians.  The  choanae 
of  the  galeote  are  placed  on  the  anterior  third  of  the  palatal 
vault ;  they  are  elliptical  orifices  with  the  long  axis  antero- 
posteriorly,  opening  freely  into  the  buccal  cavity,  and  are 
placed  immediately  external  to  a  median  ridge  of  the  palatal 
vault,  which  supports  two  round  tubercles.  This  is  the  usual 
disposition  of  the  choanae  of  the  saurians. 


Fig.  11.  Natural  size.  Python  (Sagittal  section  showing  the  ex- 
ternal wall  of  the  nasal  cavity  with  the  turbinalK  1.  Turbinal:  2. 
Vestibular  orifice;   3.  Choana. 


Nasal  Cavity. — From  the  external  orifice,  we  enter  an 
almost  cylindrical  passage,  which  opens  inferiorly  and  pos- 
teriorly into  the  nasal  cavity  proper.  This  is  the  vestibule 
described  by  Leydig  (1872)  and  Born  (1879).  In  the  python, 
a  large,  round  orifice  establishes  the  communication  of  the 
vestibular  passage-way  with  the  nasal  cavity.  The  blind- 
worm  has  a  vestibule  less  distinctly  separated  from  the  nasal 
cavity.  It  is  simply  the  anterior  portion  narrowed.  The  his- 
tologic characteristics  permit  this  distinction  between  the  two 
spaces,  which  is  also  found  in  the  adder.  Leydig,  in  Lacerta. 
describes  the  vestibule  as  a  passage-way  slightly  elevated, 
which  connects  a  fossa  with  the  external  nasal  orifice. 

Solger    (187G),  in    Lacerta.    .\nguis,    Leguan,    Chameleo, 
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Hcmidactylus,  showed  that  the  two  nasal  spaces  communi- 
cate by  a  more  or  less  narrow  orifice,  which  runs  in  various 
planes,  e.  g.,  parallel  to  the  longitudinal  diameter  of  the  head 
(Laguan),  or  to  the  transverse  diameter  (Lacerta),  or  even 
oblique  (Chameleo).  This  author  remarks  the  constant  ab- 
sence of  a  vestibular  turbinal  analogous  to  that  which  we  shall 
describe  in  birds. 

The  principal  nasal  cavity  is  cjuadrilateral  in  form  and, 
with  the  vestibule,  consists  of  a  long  cartilaginous  sac.  The 
external  wall  in  the  python  (Fig.  11)  presents  a  cartilaginous 
fold,  the  turbinal.  which  is  free  at  its  superior  border,  ad- 
herent at  its  inferior  border  and  extremities.  We  find  it  in 
the  boa ;  it  is  very  much  reduced  in  the  adder  and  in  the 
galeote,  but  it  attains  a  considerable  imix)rtance  in  the  blind- 
worm.  Stannius,  Leydig.  Born,  Gegenbaur  and  Solger  have 
described  this  single  turbinal  in  reptiles.  Born  studied 
minutely  the  turbinal  of  Lacerta  and  notes  its  rectangular  de- 
flection. In  the  blind-worm,  the  turbinal.  by  its  anterior 
extremity,  forms  a  simple  prominence  on  the  lateral  wall, 
then  progressing  backwards  is  elevated,  pedunculated  and 
rolled  up  (Fig.  12).  On  transverse  sections  in  the  middle 
portion,  the  turbinal  appears  as  a  graceful  projection  arising 
from  the  inferior  ]X)rtion  of  the  external  wall  directed  in- 
ternally and  superiorly,  then  becoming  bent  and  directed 
internally  and  inferiorly.  It  presents  a  free  border  looking 
downward  and  considerably  enlarged.  At  the  posterior  por- 
tion of  the  cavity,  the  turbinal  is  prolonged  behind  by  its 
pedicle  in  such  a  way  that  transverse  sections  at  this  level 
show  the  turbinal  isolated  in  the  center  of  the  nasal  cavity. 

According  to  the  definition  of  Gegenbaur,  the  turbinal  should 
be  a  projection  extending  from  the  nasal  wall  by  a  narrow 
portion.  Solger  and  Mihalkovics  did  not  find  this  character- 
istic in  that  of  reptiles,  antl  called  it  a  false  turbinal  (pseudocon- 
cha  of  Solger),  comparable  to  the  superior  turbinal  of  birds.  If 
their  observaticn  is  correct  for  a  number  of  types,  galeote 
and  adder,  it  is  not  the  case  with  the  python  and  still  less 
with  the  blind-worm.  It  is  only  necessary  to  compare  Figs. 
12,  18  and  20  to  see  the  resemblance  which  exists  between 
the  turbinal  of  this  animal,  the  middle  turbinal  of  birds  and 
any  turbinal  of  the  mammals.  By  its  position  and  great  devel- 
opment, it  appears  to  correspond  to  the  maxillary  turbinal 
of  the  mammals. 
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No  hollow  cavity  is  found  in  the  bones  or  cartilages  of 
the  nasal  region.  There  is  no  homologue  of  the  infero-ex- 
ternal  diverticulum  of  amphibians  or  the  sinuses  of  birds 
and  mammals.  In  the  anterior  vestibular  region  there 
is  found  under  the  cartilaginous  floor  of  the  nasal  cavity, 
situated  near  the  septum,  a  passage-way  with  thick  walls,  which 
anteriorly  and  posteriorly  is  represented  by  a  solid  mass.    The 
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pig_  12 — X  34.3.  Adder  (transverse  section  of  the  nasal  cavity, 
turbinal  and  choanal  canal).  1.  Cartilaginous  capsule;  2.  Turbinal; 
3.  External  nasal  gland;   4.  Choanal  canal;   5.  Intermaxillary  gland. 


lumen  of  this  passage-way  is  narrow  in  comparison  to  the 
thickness  of  its  walls.  The  superior  wall  is  the  thickest.  The 
inferior  wall  in  its  middle  i>ortion  is  projected  into  the  lumen 
in  the  form  of  a  convex  pad.  resembling  a  mushroom  in  trans- 
verse section.  At  this  level,  the  lumen  upon  transverse  sec- 
tion is  reduced  to  a  fissure  with  inferior  concavity.  This 
passage-way  is  the  organ  of  Jacobson.  Behind  the  mushroom- 
like pad,  the  floor  presents  a  narrow  fissure  which  establishes 
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the  communication  with  the  buccal  cavity.  Mihalkovics  found 
this  orifice  in  the  Hzard  upon  the  side  of  the  palatal  papilla. 
The  cartilaginous  nasal  septum  separates  the  two  organs  of 
Jacobson.  A  cartilaginous  box  envelopes  this  organ  and 
separates  it  from  the  nasal  cavity  on  one  side  and  from  the 
buccal  roof  on  the  other.  The  posterior  extremity  of  the 
organ  of  Jacobson  corresponds  to  the  anterior  part  of 
the  turbinal.  The  diflferent  ophidians  and  saurians  studied 
by  Leydig  (1897),  Born  (1879),  Beard  (1888)  and  Mihal- 
kovics (1899)  possess  a  well-developed  organ  of  Jacobson, 
analogous  to  that  of  the  blind- worm. 

Nasal  Skeleton. — The  nasal  cavity  is  completely  enveloped 
in  a  cartilaginous  sac  which  follows  all  of  its  contours.  In- 
ternally the  two  sacs  are  fused,  forming  the  septal  wall,  which 
is  greatly  extended  vertically,  even  to  the  buccal  roof.  The 
external  wall  of  the  nasal  cartilage  sends  out  a  lamella  which 
becomes  the  axis  of  the  turbinal.  In  the  posterior  part  of 
the  nasal  cavity,  the  cartilage  becomes  thin  near  the  floor  and 
disappears  in  such  a  manner  that  the  nasal  mucosa  and  the 
buccal  mucosa  are  attached  to  each  other  in  the  neighborhood 
of  the  choanae. 

The  bones  of  the  nasal  region  lie  external  to  the  cartilaginous 
w^all.  We  studied  these  bones  in  a  python  of  large  dimen- 
sions. The  nasal  cavity  is  bounded  above  by  the  nasal  and 
prefrontal,  internally  by  the  vertical  plate  of  the  nasal,  the 
vomer  and  the  intermaxillary,  below  by  the  vomer  and  palate 
and  externally  by  the  prefrontal  and  maxillary  (Fig.  13). 

Intermaxillary. — Small,  single  bone  composed  of  two  parts, 
of  which  the  posterior,  flattened  and  arranged  as  a  vertical 
lamina,  is  connected  to  the  other  which  forms  a  transverse 
wall,  upon  the  inferior  surface  of  which  the  teeth  are  im- 
planted.     Laterally,    it    is    united    with    the    maxillary. 

Maxillary. — Double  lx)ne,  compact,  elevated  in  front,  be- 
coming thinned  out  at  its  posterior  extremity.  The  external 
face,  which  is  smooth,  is  slightly  oblique  from  above  down- 
ward and  from  within  outward.  The  internal  face  is  smooth 
and  slightly  excavated.  The  inferior  border  is  supplied  with 
teeth.  The  round  exterior  extremity  unites  loosely  with  the 
intermaxillary.  The  posterior  extremity  is  united  with  the 
transverse  portion  and  the  middle  portion  of  the  superior 
border  with  the  prefrontal.  It  unites  with  the  palate  by  a 
ridge  on  the  internal  surface  near  the  superior  border. 
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Palate. — Double  bone,  slender,  almost  cylindrical,  with  the 
inferior  surface  flattened  and  supplied  with  teeth.  A  pro- 
longation from  the  internal  border  articulates  with  the  posterior 
extremity  of  the  vomer  and  the  anterior  extremity  of  the 
sphenoid.  This  prolongation  is  situated  in  the  posterior  third 
of  the  bone.  The  anterior  extremity  is  free  and  the  posterior 
extremity  is  articulated  with  the  pterygoid.  The  middle 
portion  of  external  border  is  in  contact  with  the  maxillary. 


Fig.  13.  Two-thirds  natural  size.  Python  (skull  seen  from  its  in- 
ferior surface).  1.  Intermaxillary;  2.  Vomer;  3.  Superior  maxillary; 
4.  Palatal;  5.  Sphenoid;  6.  Pterygoid. 


Vomer. — Double  bone  as  in  the  amphibians,  formed  of  two 
laminae,  the  vertical  one  contributing  to  form  the  nasal  septum 
in  connection  with  that  of  the  opposite  side,  and  a  lamina 
directed  horizontally  outward,  with  the  superior  surface  con- 
cave and  limited  by  a  greatly  elevated  externa!  border.  This 
lamina  exists  only  in  the  anterior  third  of  the  bone,  but  its 
border  is  prolonged  backwards  under  the  form  of  a  very 
slender  process.     The  bono  has  the  shape  of  a  fish  hook.     The 
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vomer  articulates  above  with  the  nasal,  externally  with  the 
prefrontal  and  posteriorly  with  the  inferior  surface  of  the 
sphenoid. 

A'asal. — Double  bone,  large  and  slender,  with  the  superior 
surface  convex  transversely,  while  its  inferior  surface  is  con- 
cave in  the  same  direction.  The  internal  border  is  rectangular, 
the  external  border  uniform,  so  that  the  bone  resembles  a 
crescent.  A  lamina  extends  from  the  internal  border  vertically 
downward  and  joins  with  the  vertical  lamina  of  the  vomer. 
The  intermaxillary  lies  between  the  anterior  extremities  of 
the  nasal  bones. 

Prefrontal. — Double  bone,  triangular,  formed  of  two  lam- 
inae, an  anterior  horizontal,  the  other  almost  vertical  and  direct- 
ed downward,  extending  from  the  posterior  border  of  the  bone 
and  constituting  an  orbital  process.  The  anterior  angle  of 
the  horizontal  lamina  is  inserted  between  the  frontal  and 
maxillary.  The  external  border  is  in  contact  with  the  nasal 
bone  and  the  ix)sterior  part  of  the  external  border  with  the 
maxillary.  The  posterior  border  or  base  of  the  triangle  is 
articulated  by  its  internal  half  with  the  frontal,  and  by  its  ex- 
ternal half  aids  in  forming  the  orbit.  Fischer  (1900),  in  the 
Amphisboenia,  noted  the  general  plan  of  the  structure  of 
the  saurians,  and  described  several  points  of  divergence  in 
the  skeleton,  particularly  the  imperfect  development  of  the 
cartilaginous  envelope. 

Nasal  Mucosa. — In  the  vestibular  region,  the  mucosa  pre- 
sents a  stratified  pavement  epithelium.  At  the  posterior  limit 
of  the  vestibule,  a  transition  is  effected  between  this  indifTerent 
epithelium  and  the  respiratory  epithelium.  In  this  zone,  the 
inferior  wall  and  a  part  of  the  internal  wall  are  covered  with 
stratified  pavement  epithelium,  while  the  superior  wall,  the 
external  wall  and  a  part  of  the  internal  wall  are  covered  with 
stratified  epithelium,  of  which  the  most  superficial  layer  is 
composed  of  cylindrical,  ciliated  cells.  In  the  blind-worm, 
the  respiratory  region  anterior  to  the  turbinal  presents  a  diver-  , 
ticulum  placed  at  the  level  of  the  external  border  of  the  floor 
and  directed  horizontally  outward,  the  lateral  recess  of  Mihal- 
kovics. 

All  over  the  turbinal,  the  mucosa  is  of  the  respiratory 
type.  The  corium  of  the  turbinal  contains  numerous  blood 
vessels  and  glands.     The  axis  of  the  turbinal  is  formed  bv  a 
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cartilaginous  lamina  extending  from  the  nasal  capsule,  which 
is  of  slight  thickness  but  is  enlarged  at  the  level  of  its  free 
border. 

The  epithelium  is  very  thick,  the  layers  of  round  cells  are 
very  numerous,  the  superficial  layer  is  formed  by  very  high 
cells  with  basal  nuclei.  They  are  clear  and  refractive  in  their 
remaining  portions.  At  the  level  of  the  nasal  roof  and  of 
the  superior  border  of  the  turbinal  the  thickness  of  the  epi- 
thelium is  85  mikra  and  50  in  the  portion  adjacent  to  the 
turbinal. 

In  the  saurians,  Mihalkovics  described  olfactory  epithelium 
in  a  considerable  portion  of  the  cavity ;  the  respiratory  epi- 
thelium covers  only  the  inferior  surface  of  the  turbinal.  This 
author  finds  many  Bowman's  glands  in  the  olfactory  mucosa. 

Max  Schultze  describes,  in  the  adder,  blind-worm  and  liz- 
ard, cylindrical  epithelial  cells  which  never  have  any  vibratory 
cilia,  and  olfactory  cells  provided  with  a  bundle  of  long  cilia. 

Glands. — The  mucosa  of  the  blind-worm  contains  in  the 
corium  some  few  glandular  tubes  which  are  found  along  the 
external  and  internal  walls.  There  is  only  one  large  gland 
in  relation  with  the  nasal  cavity,  which  is  situated  externally 
towards  the  middle  portion  of  the  external  wall.  This  glandular 
group  begins  at  the  level  of  the  posterior  portion  of  the  ves- 
tibule and  acquires  a  considerable  importance  at  the  level  of 
the  lateral  diverticulum  of  the  respiratory  region,  and  con- 
tinues as  far  as  the  middle  of  the  turbinal. 

Organ  of  Jacobson. — We  have  seen  the  situation  and  form 
of  the  long  canal ;  it  is  enveloped  in  a  cartilaginous  tube  which 
is  connected  with  the  septum  and  the  nasal  capsule.  The  vomer 
and  the  palate  are  the  bones  protecting  this  cartilaginous  en- 
velope  inferiorly  and   internally. 

Leydig  (1897)  describes,  at  length,  the  organ  of  Jacobson 
in  serpents.  Two  bones  are  in  relation  with  it,  the  turbinal 
and  the  vomer ;  its  cartilaginous  wall  is  connected  above  with 
the  nasal  cartilage.  Mihalkovics  (1!>00).  in  the  adder  and 
Lacerta  agilis,  represents  and  describes  the  vomer  as  forming 
the  roof  of  the  organ  of  Jacobson,  which  it  separates  from 
the  nasal  cavity,  and  the  intermaxillary  as  constituting  a  part  of 
the  floor  and  of  the  internal  wall. 

Internally,  the  cartilaginous  wall  j)rcscnts  a  mucosa  with  a 
very  thin  corium  and  very  thick  epithelium.     On  the  ilorsal 
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wall,  the  thickness  of  the  epithelium  is  257  mikra  and  on  the 
ventral  42.  We  find  in  the  blind-worm  and  viper,  at  the  level 
of  the  dorsal  wall,  a  large  quantity  of  round  cells,  crowded 
closely  together.  The  superficial  layer  is  composed  of  very 
high  cells  (54  mikra),  having  a  basal  nucleus,  clear  in  the 
remaining  portion.  .\t  the  level  of  the  floor,  and  especially 
on  the  ridge  which  it  forms  in  the  cavity,  the  epithelium  is 
much  thinner  than  that  of  the  roof ;  the  cells  have  a  superficial 
clear  segment  and  terminate  in  a  border  supporting  the  cilia; 
their  height  is  IG  mikra. 

Wright  (1883)  describes  a  well-developed  neuroepithelium 
upon  the  roof  of  the  canal  of  Jacobson,  while  the  floor  is 
covered  with  an  epithelium  composed  of  shorter  cells  provided 
with  cilia.  Leydig  found  cylindrical  cells  in  the  epithelium  of 
Jacobson,  and  described  numerous  fibres  of  the  olfactory  nerve 
and  nerve  cells  in  the  corium.  Mihalkovics  found  cells  with 
cilia  of  various  lengths  in  the  epithelium  of  the  floor.  In  sev- 
eral places,  there  was  a  slightly  elevated  cuticle  upon  the 
superior  wall.  He  found,  at  the  external  limit  of  the  layers 
of  small  cells,  a  capillary  network  in  which  the  branches  pene- 
trated in  a  radiate  direction  into  this  layer.  The  olfactory  cells 
showed  the  limiting  membrane  of  Brunn  through  which  the 
fine,  short  olfactory  filaments  projected. 

The  organ  of  Jacobson  is  greatly  developed  among  the 
saurophidians,  and  Beard  accounts  for  the  relative  simplicity 
of  the  nasal  cavity  on  this  ground. 

Mihalkovics  (1899)  notes  the  narrow  communication  of  the 
organ  of  Jacobson  with  the  buccal  cavity  in  serpents,  but  does 
not  agree  as  to  this  organ  with  the  opinion  of  Seydel,  who 
accorded  to  it,  in  the  .Amphibia,  the  role  of  sensory  control 
of  the  expiratory  current.  He  considers  it  an  organ  whose 
purpose  is  to  perceive  genital  odors,  which  are  well  developed 
in  all  crawling  animals,  being  absent  in  fish  and  birds,  which 
have  recourse  to  their  visual  apparatus,  and  atrophied  in  man 
because  of  the  development  of  the  intelligence  and  the  retro- 
gression of  the  olfactory  powers. 

II.     Crocodilia. 

The  nasal  fossae  of  the  crocodile  are  more  complex  than 
those  of  other  reptiles.  The  external  nasal  orifices  are  placed 
upon  the  dorsal   surface  of  the  snout   in  the  vicinity  of  the 
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anterior  extremity  and  almost  in  the  median  line.  They 
are  of  small  dimensions,  of  elliptical  form  and  directed 
obliquely  from  within  outward  and  from  behind  forward. 
The  choanae  open  upon  a  plane  horizontally  placed  upon  the 
prolongation  of  the  palatal  vault;  they  are  situated  about  2.5 
cm.  from  the  insertion  of  the  palate.  They  are  of  quadrangular 
form  and  have  bony  boundaries  throughout. 

The  external  orifice  begins  as  a  vertical  canal  about  1  cm. 
in  height  and  bends  so  as  to  become  horizontal,  making  a 
sort  of  nasal  vestibule.  Its  dimensions  increase  from  before 
backwards  and  it  becomes  a  very  large  cavity,  especially  in 
a  vertical  direction  This  cavity  contains  a  long,  large,  round 
ridge   inserted   in   the   roof  of  the  nose,  free  on   its  inferior 


Fig.  14.  Half  natural  size.  A.  Crocodile  (transverse  section  pass- 
ing through  the  anterior  region  of  the  nasal  cavity).  1.  Maxillary; 
2.  Nasal  mucosa;  3.  Cartilaginous  septum;  4.  Nasal  lumen;  5.  Max- 
illary cavity. 


border.  It  is  a  true  turbinal.  This  is  of  cartilaginous  con- 
sistency. Another  ridge  occupies  the  bottom  of  the  cavity 
formed  at  the  expense  of  the  external  surface,  upon  the  entire 
vertical  extent  of  which  it  has  its  insertion.  It  is  a  false 
turbinal  according  to  the  definition  of  Gegenbaur. 

The  floor  of  the  vestibule  is  convex.  Posteriorly,  at  the 
limit  of  the  principal  nasal  cavity,  it  becomes  depressed  into 
a  fossa  and  leads  to  a  cylindrical  canal  which  occupies  the 
most  internal  and  inferior  portion  of  the  principal  nasal  cavity. 
This  canal,  circumscribed  by  an  osseous  wall,  opens  into  an 
osseous  canal  of  the  same  form,  but  much  larger,  which 
terminates  in  the  choanae. 

The  various  details  mav  be  well  seen  in  a  series  of  trans- 
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verse  sections.  Section  A  (Fig.  14)  passes  across  the  ves- 
tibule; the  section  of  the  cavity  is  elHptical.  It  is  surrounded 
by  a  cartilaginous  wall.  Internally  this  forms  a  septum. 
The  floor  is  entirely  cartilaginous.  At  the  level  of  the  roof 
and  externally,  a  very  thick  osseous  wall  is  observed.  The 
very  large  maxillary  cavity  is  situated  external  and  inferior 
to  the  vestibule.  Section  B  (Fig.  15)  shows  the  principal 
nasal  region.  The  nasal  cavity  has  an  irregular  form  and  pre- 
sents the  turbinal  which  is  pedunculated,  has  an  axial  carti- 
laginous skeleton  and  is  inserted  on  the  dorsal  region  of  the 
nasal  capsule.  The  external  wall  is  markedly  convex  and 
cartilaginous,  and  is  constituted  by  the  surface  of  the  false 
turbinal,  which  is  hollow.     Its  cavity  appears  on  section.    The 


Fig.  15.  Half  natural  size.  B.  Crocodile  (transverse  section  pass- 
ing through  the  middle  portion  of  nasal  cavity).  1.  Sldn;  2.  Supe- 
rior maxillary;  3.  Cartilaginous  capsule;  4.  Nasal  mucosa;  5.  Olfac- 
tory region  of  the  nasal  cavity;  G.  Turbinal;  7.  False  turbinal; 
8.  Respiratory  region  of  the  nasal  cavity. 


inferior  half  of  the  internal  wall  is  also  convex,  due  to  a 
cylindrical  osseous  canal  placed  below  the  septum  and  adjoining 
a  similar  canal  on  the  opposite  side.  The  posterior  portion  of 
the  cavity  is  a  simple  cylindrical  osseous  canal  covered  with 
a  thin  mucosa,  analogous  to  periosteum. 

As  Section  B  and  the  antero-posterior  sections  show,  there 
are  two  small  nasal  cavities  behind  the  vestibule.  The  cavity 
containing  the  turbinals  terminates  in  a  cul-de-sac  and  the 
cylindrical  cavity,  prolonged  posteriorly,  which  leads  the 
respiratory  current  directly  from  the  vestibule  to  the  choanae. 
The  olfactory  apparatus  is  distributed  only  to  the  principal 
nasal  cavity  which  contains  the  olfactory  nerve.  The  super- 
position and  complete  separation  of  the  olfactorv  cavitv  from 
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the  respiratory  cavity  is  very  remarkable  and  does  not  exist 
anywhere  else.  In  the  tortoise,  this  division  is  well  established, 
but  the  two  canals  communicate  w^ith  one  another. 

The  respiratory  canal  is  bony ;  the  other  is  cartilaginous 
and  completely  surrounded  by  very  large  and. thick  bones. 

Nasal  Skeleton. — The  bones  bounding  the  nasal  cavity  are 
superiorly  the  nasal,  prefrontal,  a  part  of  the  maxillary  and 
the  intermaxillary ;  inferiorly  the  intermaxillary  and  the 
palatal  lamina  of  the  maxillary ;  externally  the  maxillary,  in- 
ternally the  cartilaginous  septum.  The  interior  of  the  cavity 
thus  circumscribed  encloses  the  respiratory  region,  limited  by 
the  ethmoid  and  the  palatal  in  its  anterior  half,  and  hollowed 
out  of  the  pterygoids  in  the  posterior  region  (Fig.  16). 


Fig.  16.  Half  natural  size.  Crocodile  (Sagittal  section  of  the 
skull  passing  somewhat  external  to  the  median  line).  1.  Intermax- 
illary; 2.  Palatal  lamina  of  the  maxillary;  3.  Ethmoid;  4.  Palatal; 
5.  Respiratory  region  of  the  nose;  6.  Pterygoid;  7.  Nasal;  S.  Pre- 
frontal. 


Intermaxillary. — A  double  bone,  of  which  one  wall  constitutes 
the  external  surface  and  inferior  border,  the  latter  provided 
with  teeth.  The  external  surface  is  rough,  a  characteristic 
found  in  all  the  bones  immediately  subjacent  to  the  skin.  The 
palatal  lamina,  directed  horizontally  inward,  extends  from  the 
lower  border  of  this  wall ;  the  free  border  is  thin  and  hollowed 
out  at  the  middle  portion.  The  internal  surface  of  the  lateral 
wall  is  concave  vertically.  This  bone  articulates  internally 
with  that  of  the  opposite  side  and  posteriorly  with  the  naSal 
and  maxillary. 

Nasal. — Double  bone,  long  and  flat,  trapezoid  in  form,  with 
a  large  internal  base.    The  inferior  surface  is  slightly  concave 
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transversely.  The  internal  and  external  borders  are 
rectangular,  the  anterior  and  posterior,  squamous  and  bev- 
elled. It  articulates  internally  with  the  bone  of  the  op- 
posite side,  externally  with  the  maxillary,  anteriorly  with 
the  intermaxillary  and  posteriorly  with  the  prefrontal  and 
frontal. 

Maxillary. — Double  bone,  of  large  dimensions,  quadrilateral, 
with  roug^h  ext^^rnal  and  superior  walls  and  an  inferior  border 
supplied  with  teeth.  The  palatal  lamina  is  flat,  its  free  border 
rectani^ular.  The  internal  surface  of  the  bone  is  concave  and 
forms  a  lonj::^itudinal  fossa  by  unitin^^  with  the  palatal  lamina. 
It  articulates  anteriorly  with  the  intermaxillary,  posteriorly 
with  the  prefrontal,  the  lachrymal  and  the  jugal,  internally 
with  the  nasal  by  its  superior  border  and  by  the  palatal  lamina 
with  that  of  the  opposite  side. 

Prefrontal. — Double  bone,  limiting  the  orbital  cavity,  the 
inferior  surface  of  which  sends  out  a  process  directed  vertically 
downwards,  which  establishes  the  solid  relations  between  the 
vault  and  the  nasal  floor  by  articulating  with  a  process  of  the 
palate.  This  bony  interval  is  the  posterior  limit  of  the  olfactory 
region. 

Palatal. — Double  bone,  quadrilateral  and  thin ;  the  internal 
portion  of  its  superior  surface  is  hollowed  out  by  a  longitudinal 
groove.  A  thick  process  is  projected  vertically  upward  from 
its  middle  portion  to  articulate  with  that  of  the  prefrontal. 
The  inferior  surface  is  flat  and  thin,  the  internal  border 
rectangular ;  the  external  border  oblique  from  without  in- 
wards in  the  anterior  half  where  it  is  thin.  Behind,  it  is 
thick.  The  anterior  and  jwsterior  borders  are  divided  into 
lamellae.  Internally,  it  is  united  with  the  bone  of  the  opposite 
side,  anteriorly  with  the  palatal  plate  of  the  maxillary,  pos- 
teriorly with  the  pterygoid,  superiorly  by  its  process  with  the 
frontal  and  by  the  edges  of  the  groove  on  its  superior  sur- 
face with  the  ethmoid  and  pterygoid.  It  is  thus  that  the 
respiratory  can?l  is  limited. 

Ethmoid. — Double  bone,  long  and  lamellated;  a  vertical, 
lamina  constitutes  the  principal  part  of  the  bone;  its  external 
surface  is  hollowed  out  by  a  groove.  About  the  inferior 
border  and  posterior  half  of  the  bone,  a  lamella  projects  out- 
ward and  downwards.  It  is  articulated  below  with  the  eth- 
moid of  the  opposite  side,  and  also  with  the  vomer   (median 
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prolongation  of  the  pterygoid)  ;  anteriorly  it  is  insinuated  be- 
tween the  two  palatal  laminae  of  the  maxillary  :  by  its  posterior 
border  it  articulates  with  the  process  of  the  prefrontal.  The 
external  lamella  articulates  with  the  palate,  forming  a 
canal  between  these  two  bones. 

Pterygoid. — Single  bone,  large  in  size,  presenting  a  median 
body  directed  antero-posteriorly,  which  posteriorly  stretches 
out  in  the  form  of  a  wing.  It  is  prolonged  anteriorly  by  a 
long  coping,  which  represents  the  vomer  (herisseal  of  Geof- 
froy  Saint-Hilaire). 

The  posterior  border,  which  is  very  thick,  presents  a  median 
tubercle  and  is  bordered  by  high  ridges.  The  superior  sur- 
face presents  a  median  fossa  which  is  prolonged  with  one 
hollowed  out  on  the  vomer.  The  inferior  surface,  which  is 
flat,  is  enlarged  by  lateral  wings.  It  presents  posteriorly  two 
large  orifices  of  almost  quadrangular  form  which  are  the 
choanae.  Each  of  these  gives  access  to  the  canal  ho'.lowed  out 
in  the  pterygoid.  This  bone  is  in  relation  anteriorly  with  the 
ethmoid,  and  the  palate  bones  of  the  vomer,  with  the  processes 
of  the  frontal  and  the  palate  by  the  lateral  ridges,  with  the 
palate  and  the  transverse  by  the  anterior  border  of  the  wing, 
above  with  the  pre-sphenoid,  the  basi-sphenoid  and  the  ali- 
sphenoid. 

Structure. — We  cannot  give  the  details  of  the  structure  of 
the  mucosa  of  the  nasal  cavity  of  the  crocodile.  We  found 
neither  glands  nor  organ  of  Jacobson.  Beard  (1888)  found 
no  trace  of  the  organ  of  Jacobson  in  the  embryo.  Howes 
(1891)  described  two  cartilaginous  sacs  which  represented  the 
vestiges  of  this  organ.  Meek,  in  young  embryos  with  a  head 
measuring  5^  to  7  mm.  in  length,  considered  a  small  invagina- 
tion of  the  inferior  part  of  the  nasal  cavit}^  as  a  rudimentary 
organ  of  Jacobson. 

Sluiter  (1892),  in  young  embryos,  found  an  organ  of  Jacob- 
son  well  developed,  analogous  to  that  of  the  lizard.  There 
was  no  trace  in  old  embryos.  He  concludes  from  this  obser- 
vation that  the  ancestors  of  the  crocodile  were  provided  with 
a  perfected  organ  of  Jacobson. 

Roese  (1893,  1),  in  a  series  of  embryos  having  a  head 
from  5  to  123/^  mm.  in  length,  describes  the  organ  of  Jacob- 
son   as   an   evaginated   cul-de-sac   of   the   postero-inferior   e.x- 
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tremity  of  the  nasal  cavity.  This  evagination  will  develop 
into  the  posterior  nasal  canal,  which  in  the  adult  forms  the 
respiratory  passage-way.  The  anterior  extremity  of  the  organ 
projects  from  the  nasal  passage-way  in  the  form  of  a  solid 
epithelial  cone.  Later,  in  an  embryo  with  a  head  measuring 
•41  mm.,  the  rudimentary  organ  appears  under  the  form  of  a 
mucous  fossa  2  mm.  in  length,  lodged  in  the  concavity  of  the 
vomer.  , 

The  absence  of  nasal  glands  in  the  crocodile  is  as  universally 
admitted  as  that  of  the  organ  of  Jacobson.  However,  Stannius, 
W'iedersheim,  Gaupp,  Roese  (1893,  2)  described  a  large  gland 
opening  into  the  nasal  cavity. 

Roese  finds  it  between  the  cartilaginous  roof  and  bony  layer 
(premaxillary  and  nasal).  It  opens  by  one  or  two  excretory 
ducts  on  each  side  of  the  septum  in  the  posterior  extremity 
of  the  external  nasal  orifice.  This  gland  appears  in  the  form 
of  an  epithelial  bud  in  embryos  with  the  head  12^2  mm.  in 
length. 

III.     Cheloxians. 

According  to  the  nasal  skeleton  of  Testudo  mydas,  this 
group  of  reptiles  may  be  considered  as  intermediate  between 
the  saurophidians  and  crocodilians. 

The  choanae  open  about  the  middle  of  the  palatal  vault 
and  the  pterygoid  does  not  participate  in  the  constitution  of 
the  hard  skeleton  as  in  the  crocodile. 

The  ethmoids  are  large  bones  participating  in  the  forma- 
tion of  the  nasal  fossa.  The  vomer  is  enlarged  at  its  posterior 
extremity  and  aids  in  the  constitution  of  the  palatal  vault. 
There  exists,  therefore,  in  these  animals  a  special  respiratory 
canal,  but,  according  to  W'iedersheim,  it  communicates  by 
several  orifices  with  the  remaining  portion  of  the  nasal  cavity. 
Seydel,  who  has  studied  the  nasal  cavity  of  the  tortoise  with 
much  care,  finds  an  organ  of  Jacobson  w^ell  developed  in  them, 
in  the  form  of  a  canal  covered  with  olfactory  epithelium. 
Mihalkovics  represents  this  organ  as  a  diverticulum  trans- 
formed later  into  a  canal  lying  against  the  nasal  septum  and 
covered  with  sensory  epithelium. 
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BIRDS. 

The  nasal  cavities  in  birds  are  hollowed  out  in  part  in  the 
beak  and  in  part  in  the  facial  walls,  anterior  to  the  orbital 
cavity. 

Orifices. — The  external  nasal  orifice  is  variable,  in  form, 
dimensions  and  situation,  depending  on  the  species. 

Ornithologists  distinguish  basillar  nasal  cavities  (at  the 
root  of  the  nose)  median  (at  the  middle  of  its  length)  and 
marginal  (at  the  borders).  They  may  be  round,  oval  or  linear. 
They  are  masked  by  hard  plates  in  the  crow,  and  by  cartilag- 
inous scales  in  the  Gallinaceae.  They  are  sometimes  very 
small,  as  in  the  heron  and  pelican  (Chatin),  at  other  times 
freely  open,  of  large  dimensions  and  elliptical,  as  we  have 
found  in  the  duck.  In  the  turkey,  they  are  provided  with  a 
sort  of  valvular  apparatus  which  protects  the  entrance  of  the 
nasal  cavity.  This  animal  has  an  external  elliptical  nasal 
orifice,  looking  outwards,  bordered  by  a  thick  integument  of 
dark  color  and  scaly  appearance.  The  framework  is  cartilag- 
inous ;  no  portion  of  the  border  is  provided  with  bony  sup- 
port. A  cutaneous  fold  extends  diagonally  from  before  back- 
wards and  from  below  upwards,  dividing  this  orifice  into 
two  parts,  an  external  part  which  is  a  simple  cul-de-sac  ter- 
minating at  the  posterior  level  of  the  orifice,  the  other  internal, 
which  leads  into  the  nasal  vestibule.  In  the  external  cul-de- 
sac,  small  solid  particles  (especially  dirt)  are  found,  which 
the  anatomic  disposition  has  prevented  from  entering  further 
into  the  nasal  cavity. 

The  nasal  orifice  of  the  duck,  which  gets  its  food  at  the 
bottom  of  muddy  ponds,  is  wide,  with  no  protecting  apparatus. 

The  nasal  fossae  open  together  into  the  buccal  cavity  by  a 
median  fissure  of  the  palatal  vault,  a  simple  cleft  in  the  anterior 
portion,  having  the  appearance  of  an  elliptical  buttonliolc  in 
the  posterior  half,  in  the  turkey,  duck  and  pigeon.  The  border 
of  this  orifice  is  composed  of  soft  parts,  of  which  the  free  bor- 
der is  provided  with  very  long  calcified  odontoid  papillae.  The 
opening  of  the  larynx  in  the  form  of  a  large  elongated  cleft  is 
found  at  the  level  of  the  base  of  the  tongue,  immediately  sub- 
jacent to  the  palatal  orifice.  The  respiratory  air  passes,  there- 
fore, almost  directly  from  the  nasal  cavity  into  the  larynx.  On 
lifting  the  borders  of  the  palatal  arches,  the  nasal  septum  is 
observed  in  the  median  line  too  short  verticallv  to  reach  the 
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palatal  vault,  and  on  each  side  are  to  be  seen  the  nasal  cavities 
with  an  open  floor. 

Xasal  Cavity. — The  nasal  cavity  has  no  bony  wall,  but  is, 
as  in  Anura,  limited  by  a  cartilaginous  sac.  It  is  separated 
from  the  integument  by  a  large  empty  space,  larger  below  than 
above.  If  it  is  examined  on  longitudinal  sections  made  a 
little  external  to  the  septum,  it  is  seen  to  be  considerably  elon- 
gated in  an  antero-posterior  direction.  Its  vertical  diameter 
increases  progressively  from  before  backwards.  An  anterior 
region  may  be  isolated  from  the  rest  of  the  cavity,  the  vestibule 
described  by  I'.orn.  Posterior  the  nasal  cavity  proper  is  found. . 
The  external  wall  is  the  seat  of  three  very  prominent  ridges 
projecting  into  the  cavity,  representing  the  true  turbinals.    The 


Fig.  17.  Six-sevenths  natural  si/.e.  Turkey  (Sagittal  section,  show- 
ing external  wall  and  three  turbinals t.  1.  Vestibular  turbinal;  2.  Su- 
perior turbinal;  3.  Middle  turbinal. 


anterior  turbinal,  inserted  in  vestibular  region,  has  the  name 
of  vestibular  turbinal  [Born  (1879),  Gegenbaur  (1873),  Mi- 
halkovics  (1879)];  the  two  others  belong  to  the  principal 
cavity.  In  the  turkey,  the  vestibule  represents  about  one-third 
of  the  whole  cavity.  It  opens  externally  by  the  external  nasal 
orifice,  and  communicates  with  the  principal  nasal  cavity  by 
a  narrow  cleft  between  the  external  wall  and  the  posterior 
border  of  the  vestibular  turbinal.  This  turbinal,  which  is  at- 
tached to  the  roof  of  the  vestibule,  is  a  true  fold  of  the  cartilag- 
inous capsule,  as  are  all  the  other  turbinals.  It  descends  from 
the  entire  length  of  the  vestibule  down  to  the  floor,  from  which 
it  is  separated  only  by  a  narrow  cleft.  It  is  thin  anteriorly, 
rolled  up  posteriorly,  and  presents  an  inferior  border  of  bony 
consistency.     It  is  a  true  sagittal  septum  dividing  the  vestibule 
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into  two  parts,  an  external  which  terminates  posteriorly  in  a 
cul-de-sac,  and  an  internal  one  which  communicates  with  the 
nasal  cavity  proper. 

In  the  duck,  the  vestibule  communicates  largely  with  that  of 
the  opposite  side  and  has  no  turbinal.  Its  posterior  limit  is 
marked  by  an  almost  vertical  fold  of  the  external  wall,  which, 
narrowing  the  lumen  at  this  level,  forms  the  border  of  the 
orifice  of  communication  between  the  two  cavities.  In  the 
pigeon,  there  is  a  vestibular  turbinal  which  is  situated  exactly 
under  the  supero-internal  angle  of  the  vestibule. 

The  nasal  cavity  proper  in  the  turkey,  duck  and  pigeon  is 
narrowed  by  the  projection  of  the  two  turbinals.  They  are 
both  inserted  on  the  external  wall.  The  anterior  turbinal, 
which  is  the  middle  turbinal  in  the  turkey  and  in  all  birds 
which  have  a  vestibular  turbinal,  has  an  elongated  form  and 
presents  a  round  contour  vertically  and  extends  from  before 
backwards  and  slightly  from  above  downwards.  It  has  an 
enlarged  anterior  extremity,  and  a  slender  posterior  extremity ; 
its  free  border  is  thick  and  round  in  the  turkey,  in  which  this 
turbinal  has  a  large  base  of  insertion  (Fig.  17).  In  the 
pigeon,  on  the  contrary,  the  middle  turbinal  is  a  cartilaginous 
lamina,  slightly  curled  from  above  downwards  and  from 
within  outward,  with  a  thin  pedicle  and  with  a  free  border  of 
slight  thickness  looking  internally  and  inferiorly  (Fig.  18). 

The  superior  turbinal  is  a  globular  ridge  placed  in  the 
neighborhood  of  the  nasal  roof  and  the  posterior  part  of  the 
cavity. 

A  large  space,  in  the  form  of  a  fossa  opening  internally, 
is  found  between  the  middle  turbinal  and  the  nasal  floor.  A 
simple  groove  lies  between  the  superior  and  the  middle  tur- 
binals. Only  the  two  turbinals  of  the  nasal  cavitv  proper 
belong  to  the  olfactory  organ.  The  vestibular  turbinal  is  inde- 
pendent (Gegenbaur),  and  we  have  seen  that  in  certain  birds 
it  is  absent.  According  to  Gegenbaur  (1873),  there  is  a  special 
arrangement  in  the  head  of  the  bird  which  separates  the  ex- 
ternal nasal  orifice  from  the  interior.  According  to  what  we 
have  seen  in  the  turkey,  it  has  the  role  of  dividing  the  vesti- 
bule into  two  parts,  an  external  cul-de-sac  and  a  very  narrow 
internal  canal;  it  thus  protects  the  entrance  of  the  nasal 
cavity. 

The  middle  turbinal  is  the  equivalent  of  the'  inferior  tur- 
binal or  maxillary  turbinal  of  mammals   (Gegenbaur).     This 
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Opinion  is  based  on  the  insertion  of  this  turbinal  at  the  level 
of  the  superior  maxilla  and  above  the  opening  of  the  lachrymal 
canal.  Its  high  insertion  upon  the  external  wall  does  not 
correspond  to  the  insertion  of  the  maxillary  or  inferior  tur- 
binals  of  mammals.  It  has  no  relation  with  the  maxillary 
bone,  since  it  is  the  cartilaginous  capsule   which   supplies   it, 


4/^: 
*^j' 


Fig.  18 — X  34.3.  Pif^eon  (transverse  section  of  the  nasal  cavity, 
passing  through  the  middle  ])ortion)  (left  side).  1.  Septum;  2.  Mid- 
dle turbinal;  3.  Chorionic  glands;  4.  Palatal  fissure  (choanal  cleft); 
5.  Pneumatic  spaces. 


but  its  base  is  in  relation  with  the  lateral  spaces  which  corre- 
spond to  the  sinus  maxillaris.  The  superior  or  posterior 
turbinal  corresponds  to  the  first  olfactory  cushion  of  mam- 
mals. Mihalkovics  homologizes  it  with  the  single  turbinal  of 
the  saurians.     According  to  Gegenbaur,  there  is  in  birds  ro 
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homologue  of  the  ethmo-turbinal,  besides,  the  superior  tur- 
binal  is  not,  in  his  opinion,  a  true  turbinal,  and  he  compares 
it  to  the  pseudo-turbinal  of  the  crocodile.  The  superior  tur- 
binal of  the  vulture,  through  its  insertion  in  the  supero-internal 
angle  of  the  nasal  cavity,  appears  to  correspond  to  the  ethmoidal 
turbinal. 

The  nasal  region  is  surrounded  by  numerous,  extensive, 
pneumatic  cavities,  attaining  in  this  respect  a  high  degree  of 
development.  These  different  spaces  may  well  be  studied  in 
transverse  sections  of  the  head  of  a  pigeon.  They  are  divided 
into  two  groups,  an  inferior  and  external  group  corresponding 
to  the  maxillary  sinus,  and  a  superior  and  internal  correspond- 
ing to  the  frontal  sinus. 

Figure  18,  representing  a  transverse  section  in  the  middle 
region  of  the  nasal  cavity,  shows  large  lacunae  external  to 
this  cavity,  extending  along  the  whole  of  the  external  wall, 
separated  from  one  another  by  cartilaginous  or  fibrous  septa. 

They  are  either  quadrilateral  or  round.  Internally  they  are 
limited  by  the  nasal  capsule ;  externally  by  the  fibrous  tissue 
formed  by  the  condensation  of  the  deepest  layers  of  sub- 
cutaneous connective  tissue.  In  more  anterior  sections  there 
appears  a  space,  prolonged  into  the  palate,  limited  by  cartila- 
ginous walls  on  all  sides.  This  inferior  space  represents  the 
palatal  sinus,  reported  by  Mihalkovics,  the  lateral  spaces  cor- 
responding to  a  true  sinus  maxillaris.  At  the  level  of  the 
base  of  the  septum,  below  the  intermaxillary  and  the  nasal 
bones,  the  cartilaginous  septum  bounds  a  triangular  space  with 
base  posterior,  just  where  it  unites  with  the  opposite  side. 

At  a  more  posterior  level,  this  space  is  enlarged  and  is 
subdivided  by  cartilaginous  lamellae.  Extending  posteriorly 
very  far  between  the  orbits,  is  a  frontal  sinus  corresponding  to 
the  sinus  orbitalis  of  Mihalkovics.  The  end  of  the  septum 
widens  into  the  shape  of  a  playing-card  heart,  containing  hol- 
low cavities  in  the  inferior  extremity  of  the  septal  cartilage. 

The  direct  relations  between  the  different  cavities  and  the 
nasal  fossae  are  not  visible ;  it  shows,  simply,  the  phenomenon 
of  preumatisation  so  greatly  diffused  in  the  skeletons  of  birds. 

Nasal  Skeleton. — The  cavity  is  surrounded  above,  exter- 
nally and  below  by  a  cartilaginous  wall  which  gives  rise  to 
the  turbinals.  It  is  thick  and  resisting,  interrupted  below  by 
the  palatal  fissure ;  within,  the  cartilaginous  capsule  forms,  in 
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connection  with  that  of  the  opposite  side,  a  lamina  which  be- 
comes the  septal  cartilage. 

This  cartilaginous  capsule  is  lodged  in  a  bony  space  of  the 
facial  walls,  where  the  bones  are  reduced  to  long  pieces  and 
can  constitute  only  an  imperfect  protective  investment. 

In  the  turkey,  the  nasal  skeleton  is  constituted  above  by  the 
intermaxillary  and  nasal,  below  by  the  superior  maxillary  and 


Fig.  19.  Natural  size.  Turkey  (skull  seen  from  the  inferior  sur- 
face; the  dotted  lines  indicate  the  position  of  the  choana).  1.  Su- 
perior maxillary;  2.  Palatal  process  of  the  superior  maxillary; 
3.  Choana  in  the  fresh  state  (Schematic  representation);  4.  Palatal; 
5.  Jugal. 


palate,  externally  by  a  part  of  the  nasal  and  a  part  of  the 
maxillary;  internally  by  the  septal  cartilage  (Fig.  19). 

Intermaxillary. — Single,  narrow,  long  bone  which  forms 
the  median  part  of  the  superior  surface  and  the  point  of  the 
beak.  A  slight  median  groove  indicates  the  division  of  the 
bone  into  two  halves.  The  enlarged  anterior  extremity  articu- 
lates  with   the   superior  rtiaxillary,  while  its  median   part   is 
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pointed.  The  posterior  extremity  is  placed  btween  the  two 
nasal  bones  and  comes  in  contact  with  the  anterior  border  of 
the  two  frontals.  The  inferior  surface  belongs  to  the  roof  of 
the  nasal  fossae. 

Maxillary. — Double  complex  bone  of  quadrilateral  form. 
The  external  surface,  slightly  convex  and  smooth,  is  oblique 
from  above  downwards  and  from  within  outwards.  The  in- 
ferior surface  is  hollowed  out  by  an  antero-posterior  fossa. 
The  anterior  extremity  articulates  with  the  intermaxillary.  The 
posterior  extremity  presents  three  prolongations,  an  external 
portion  which  is  continuous  with  the  external  portion  of  the 
inferior  surface,  a  middle,  very  slender,  which  articulates  with 
the  OS  jugal  behind,  an  internal  one,  large  and  flat,  directed 
obliquely  backwards  and  inwards,  placed  in  a  horizontal  plane 
— the  palatal  prolongation. 

Nasal. — Double  bone,  situated  on  each  side  of  the  intermax- 
illary, anterior  to  the  frontal  and  internal  to  the  lachrymal.  It 
is  large,  flat  and  of  quadrangular  form ;  the  superior  surface 
is  placed  almost  horizontal  and  is  slightly  hollowed  out  in  the 
middle.  Its  inferior  surface  is  concave  transversely.  The 
internal  rectangular  border  articulates  with  the  intermaxillary. 
The  anterior  concave  border  limits  a  large  space  filled  with 
fibrous  tissue.  The  posterior  convex  border  articulates  with 
the  frontal,  the  external  border  with  the  lachrymal.  The 
antero-external  angle  of  this  bone  is  prolonged  into  a  long 
process  which  descends  almost  vertically  to  meet  the  maxillary. 
It  constitutes  the  only  bony  part  of  the  external  nasal  wall. 

Palate. — Double  bone,  very  slender,  very  long,  passing  hori- 
zontally from  the  posterior  extremity  of  the  maxillary  to  the 
pterygoid.  The  septal  cartilage  takes  the  place  of  the  vomer. 
There  is  no  bony  turbinal. 

In  the  vulture,  the  bones  are  more  extensive.  The  anterior 
space  between  the  nasal,  intermaxillary  and  maxillary  is  par- 
tially filled  with  osseous  laminae  belonging  to  the  maxillary. 
The  palate  is  a  large  lx)ne  which  forms  a  large  part  of  the 
nasal  floor.  The  turbinals  are  bony  ;  the  vestibular  turbinal  is 
a  simple  crochet  inserted  on  the  superior  surface ;  the  middle 
turbinal,  inserted  upon  the  external  surface,  is  very  voluminous, 
composed  of  the  lamellae  which  arc  enlarged,  perforated  with 
numerous  orifices,  giving  access  to  the  air  cavities ;  the  superior 
turbinal,  which  is  placed  upon  the  most  internal  portion  of  the 
surface,  is  composed  of  a  lamella  rolled  once  upon  itself. 
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In  birds  with  a  lont^  beak,  it  is  the  anterior  i)art  of  the  nasal 
fossae,  the  vestibule,  which  is  modified.  The  intermaxillary 
and  maxillary  bones  are  greatly  elongated,  and  the  nasal  space 
which  they  surround  is  increased  in  length ;  the  other  bones 
and  the  principal  nasal  cavitv  do  not  present  any  essential  modi- 
fications. 

Parker  (1869),  in  his  study  of  the  development  of  the 
cranium  of  the  cock,  shows  the  evolution,  form  and  connec- 
tions of  the  dift'ercnt  lx)nes.  They  arc  arranged  in  the  same 
manner  as  in  the  turkey.  The  numerous  figures  which  ac- 
company this  work  are  of  great  interest. 

Nasal  Mucos.\. — Throughout  the  vestibule  and  upon  the 
vestibular  turbinal,  the  mucosa  presents  a  connective  tissue 
corium  and  a  stratified  pavement  epithelium  having  all  the 
characteristics  of  epidermis,  with  the  superficial  layers  strongly 
flattened  and  refractive.  It  is  verv  thick  over  the  turbinal  and 
in  the  neighborhood  of  the  external  nasal  orifice.  The  turbi- 
nal contains  no  cartilaginous  lamina  ;  but  connective  tissue  and 
numerous  vessels  are  present. 

In  the  principal  nasal  cavity,  the  mucosa  has  the  respiratory 
characteristics  over  the  greatest  portion  of  its  surface ;  the 
olfactory  part  is  limited  to  the  nasal  roof  and  the  superior 
turbinal. 

Over  the  middle  turbinal  is  found  an  investment  of  the 
respiratory  type,  characterized  by  a  cylindrical,  ciliated  epi- 
thelium and  numerous  depressions  covered  with  clear  cylindri- 
cal cells,  as  well  as  a  great  number  of  glands  in  the  coruim. 
In  a  section  made  in  the  middle  portion  of  the  cavity,  the  entire 
mucosa,  except  that  of  the  roof,  shows  a  considerable  thick- 
ness of  the  chorionic  layer,  which  contains  a  large  number  of 
glands.  It  may  be  said  that  the  corium  is  formed  by  glandular 
tubes.  They  are  held  tightly  together  by  one  another,  and  the 
interspaces,  occupied  by  fine  connective  tissue  septa  holding 
blood  vessels,  are  very  narrow.  Towards  the  inferior  border 
of  the  septum,  the  thickness  of  this  glandular  layer  is  178 
mikra.  Some  of  these  glandular  tubes  attain  great  dimen- 
sions. There  are  also  numerous  crypts,  simple  depressions  of 
the  epithelial  surface,  opening  largely  into  the  nasal  cavity. 
Every  portion  of  the  nasal  cavity  possesses  this  richness  of 
glands.  It  is  most  remarkable  in  the  inferior  portion  of  the 
septum  and  throughout  the  middle  turbinate,  with  the  exception 
of  its  inferior  surface.  The  epithelial  cells,  which  line  the 
glandular  tubes,  are  cylindrical  and  elongated.    They  present  a 
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base  larger  than  the  central  extremity.  The  basal  portion  con- 
tains the  nucleus  and  some  strongly  colored  granules ;  it  occu- 
pies almost  a  third  of  the  cell.  The  other  portion  is  clear,  very 
refractive  and  without  visible  granules.  In  certain  cul-de-sacs, 
the  entire  height  of  the  cell  presents  refractive  characteristics, 
due  to  the  mucous  glands. 

Their  presence  gives  to  the  mucosa  a  special  respiratory 
character;  the  secretion  must  be  abundant  to  keep  moist  a 
membrane  which  is  subjected  to  very  intense  dryness  while  on 
flight.  The  epithelium  of  the  surface  is  formed  of  high  cylindri- 
cal cells,  with  a  deep  extremity  containing  the  nucleus,  inter- 
mingled with  round  elements,  and  a  central  extremity  with 
finely  granular  and  clear  contents,  limited  towards  the  cavity  by 
a  granular  border  which  is  prolonged  into  very  short  cilia  out- 
side of  the  cell. 

Glands  are  uncommon  at  the  level  of  the  nasal  roof  and  the 
adjoining  internal  and  external  walls.  The  epithelium  presents 
several  layers  of  round  cells  lying  close  to  one  another,  and  a 
superficial  layer  of  cylindrical  cells.  Max  Schultze  describes 
olfactory  cells  in  birds,  analogous  to  those  in  amphibia  and 
reptiles,  possessing  tufts  of  long  cilia  and  cylindrical  non- 
ciliated  epithelial  cells. 

In'  the  air  cavities  we  have  not  found  a  mucous  investment 
covering  the  cartilaginous  or  fibrous  walls. 

Besides  the  numerous  glands  included  in  the  corium  of  the 
respiratory  mucosa,  there  are  glandular  masses  in  the  neigh- 
borhood of  the  nasal  cavity. 

In  the  vestibular  region,  a  group  of  cul-de-sacs  is  found 
between  the  two  cavities,  near  the  buccal  roof,  which  are  glands 
belonging  to  the  buccal  cavity. 

Towards  the  anterior  extremity  of  the  principal  cavity,  gland- 
,ular  tubes  are  seen,  on  transverse  section,  placed  some  above 
and  some  below  the  palatal  and  maxillary  sinues.  The  inferior 
group  continues  posteriorly  along  the  external  lip  of  the 
palatal  fissure.  The  superior  group  (external  nasal  gland), 
which  increases  in  importance  at  a  more  posterior  level,  is 
placed  opposite  the  line  of  insertion  of  the  middle  turhinal. 
then  disappears  at  about  its  middle  portion.  Some  glandular 
tubes  are  found  in  the  posterior  region,  external  to  the  frontal 
sinus  above  the  nasal  roof. 

These  glands  have  a  deep  cubical  epithelium,  with  a  nucleus 
in  the  middle  portion  of  the  cell,  with  a  clear,  finely  granular 
rone  within.     Thcv  are  serous  in  character. 
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Most  birds  possess  a  special  glandular  apparatus,  studied  by 
Cuvier,  Tiedemann  and  Jacobson.  Nistch  describes  it  under 
the  name  of  nasal  gland.  Jobert  (1869)  made  a  very  com- 
plete study  of  it  in  1869.  He  made  observations  on  the  waders 
and  the  palmipeds.  The  gland  is  located  in  a  hollow  fossa 
in  the  frontal  which  limits  it  posteriorly  and  laterally,  while 
the  lachrymal  bounds  it  anteriorly.  The  excretory  duct  dis- 
covered by  Jacobson,  then  by  Nistch,  is  double  according  to 
Jobert.  The  two  excretory  ducts,  formed  of  long,  laminated 
fibres,  are  directed  from  above  downwards  and  from  behind 
forwards ;  the  superior  passes  under  the  nasal  bone  and  opens 
at  the  superior  and  external  portion  of  the  nose.  The  other, 
deflected,  descends  behind  the  nasal  and  opens  on  the  internal 
surface  of  the  nose  in  the  middle  meatus. 

According  to  Miiller.  all  the  glands  of  the  nose  have  the 
same  structure  as  the  salivary  glands.  Jobert  accepts  this  view 
for  the  nasal  gland. 

This  gland  has  been  considered  by  Cuvier  and  Nistch  as  a 
lachrymal  gland ;  acording  to  Tiedemann.  it  secretes  an  oily 
liquid  and  it  is  on  this  account  well  developed  in  birds  which 
live  in  the  water  or  on  the  shore. 

No  glands  below  the  corium  are  found  in  the  interior  of  the 
septum.  It  contains  only  connective  tissue  and  the  vessels  of 
each  side  of  the  cartilaginous  axis.  There  is  no  trace,  in  the 
pigeon,  of  invagination  of  the  mucosa,  nor  of  an  isolated  tube 
which  might  represent  an  organ  of  Jacobson.  Ganin  and  Mi- 
halkovics  have  described  an  invagination  of  the  mucosa  in  the 
septum  at  the  level  of  the  anterior  extremity  of  the  middle 
turbinal  which,  in  certain  transverse  sections,  is  isolated  and 
closed  in  the  form  of  a  tube.  According  to  their  view  this 
represents,  an  organ  of  Jacobson.  Mihalkovics  compares  this 
formation  with  the  canal  of  Jacobson  in  the  human  fetus. 
There  is  evidently  a  great  resemblance  between  them. 

Birds  form  an  aberrant  group  between  saurians  and  mam- 
mals which  possess  a  well-developed  organ  of  Jacobson.  The 
absence  of  the  organ  coincides,  in  these,  with  a  greatlv  reduced 
olfactory  sense.  Whether  or  not  this  organ  has  the  function  of 
exercising  a  sensory  control  upon  the  contents  of  the  buccal 
cavity,  it  is  found  largely  replaced  by  olfactory  epithelium 
itself,  which  is  directly  affected  by  virtue  of  the  communication 
established  between  the  buccal  and  nasal  cavities  by  the  long 
palatal  fissure. 

(To  he  continued  in  the  June  number.) 
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REMARKS  ON  THE  MACROSCOPIC  DIAGNOSIS  AND 

GENERAL  INDICATIONS  FOR  TREATMENT  OF 

CANCER  OF  THE  LARYNX.* 

John  Noland  Mackenzie,  M.  D., 

clinical  professor  of  laryngology  and  rhinology  in  the 

johns  hopkins  university,  and  laryngologist  to  the 

johns  hopkins  hospital. 

There  is  no  chapter  in  the  book  of  laryngology  that  needs 
more  careful  revision  than  the  chapter  on  cancer  of  the  upper 
air  passages.  Indeed,  it  will  have  to  be  entirely  rewritten.  We 
are  passing  through  a  crisis  in  the  history  of  this  subject  in 
which  the  same  old  battle  is  being  fought  that  has  raged  around 
every  other  organ  of  the  body  where  cancer  dwells.  Here,  as 
elsewhere,  we  have  much  to  learn,  much  to  unlearn. 

In  responding  to  your  courteous  invitation  to  take  part  In 
this  symposium  I  think  I  can  perhaps  best  utilize  the  limited 
time  (twenty  minutes)  which  has  been  placed  at  my  disposal 
by  calling  attention  as  briefly  as  possible  to  two  phases  of  the 
problem  of  cancer  in  the  larynx,  which,  in  view  of  the  unsettled 
state  of  the  question,  seem  to  me  of  most  pressing  and  im- 
mediate importance. 

In  the  present  state  of  our  knowledge  there  are  three  prin- 
cipal methods  of  diagnosis  in  laryngeal  cancer.  These  are,  in 
the  order  of  their  practical  usefulness  and  importance:  1.  The 
naked-eye  method,  or  diagnosis  by  direct  inspection,  supple- 
mented by  clinical  phenomena.  2.  Thyrotomy.  3.  The  micro- 
scope. Of  the  three  methods  the  second  is  often  included  in, 
and  therefore  ancillary  to,  the  first.  Take  it  all  in  all.  the 
first  method  is  by  far  the  most  practicable  and  satisfactory  of 
the  three.  I  shall  consider  briefly  only  one  of  its  difl!^erent 
phases. 

For  some  time  past,  inspired  by  the  work  in  the  surgi- 
cal  department  of  the  Johns   Hopkins   Hospital  and  guided 

♦Remarks  made  in  a  Symposium  on  Cancer,  held  at  the  New 
York  Academy  of  Medicine,  October  19,  1905,  at  the  Twenty-second 
Annual  Meeting  of  the  New  York  State  Medical  Association. 


62  TREATMENT  OF  CANCER  OF  THE   LARYNX. 

by  my  own  personal  observation  in  the  matter,  I  have  become 
more  and  more  impressed  with  the  possibilities  of  naked-eye 
inspection,  or  macroscopic  diagnosis,  in  malignant  disease  of 
the  upper  air  passages.  Although  for  a  long  time  entertaining 
strong  convictions  on  the  subject,  I  first  gave  definite  and 
public  expression  to  them  in  some  remarks  made  at  the  open- 
ing of  the  debate  on  "Cancer  of  the  Larynx"  at  the  Congress  of 
the  American  Laryngological  Association  held  in  the  city  of 
Washington  in  1900.  My  object  then,  as  it  is  now,  was  to 
stimulate  study  in  the  direction  of  the  macroscopic  diagnosis 
and  pathology  of  laryngeal  growths,  and  the  examination  of 
the  fresh  specimen  or  material  with  the  naked  eye. 

Much  has  already  been  accomplished  by  this  method  in  the 
field  of  advanced  surgical  pathology,  so  that  the  general  sur- 
geon is  to-day  coming  less  and  less  to  rely  upon  the  pure 
pathologist  for  diagnosis,  and  to  seek  the  aid  of  the  microscope, 
except  as  a  court  of  the  very  last  resort.  To  use  the  words  of 
Bloodgood,  who  has  done  most  excellent  and  painstaking  work 
in  this  field,  the  surgeon  must,  in  the  majority  of  cases,  make 
the  correct  diagnosis  of  tumors,  "not  on  the  clinical  history 
and  examination,  but  in  all  those  cases  which  are  not  clinically 
positive,  he  must  base  his  diagnosis  on  the  naked-eye  appear- 
ance of  the  diseased  tissue,  exposed  by  the  knife  at  the  ex- 
ploratory operation."^  This  observer,  in  a  careful  analysis  of 
over  1300  cases  of  tumor  in  Halsted's  clinic  at  the  Johns  Hop- 
kins Hospital  (in  which  the  benign  stood  to  the  malignant  in 
the  proporition  of  1  to  3),  comes  to  the  conclusion  that  it  is  pos- 
sible, in  the  majority  of  cases,  to  recognize  the  character  of  the 
growth  by  the  naked-eye  appearance  alone.  From  this  study, 
also,  it  is  shown  that  it  is  not  only  possible,  as  a  rule,  to  differen- 
tiate the  benign  tumors  from  the  malignant  at  the  exploratory 
incision,  but  to  recognize  in  the  malignant  the  dififerent  groups 
of  varying  malignancy,  and  in  the  benign,  growths  which  have 
a  tendency  to  become  malignant. 

In  Halsted's  clinic  at  the  Johns  Hopkins  Hospital  more  reli- 
ance is  placed  on  the  naked-eye  diagnosis  than  on  the  frozen 
section.  It  is  claimed  that  even  wath  the  use  of  recent  im- 
proved methods  of  preparing  the  latter,  the  naked-eye  method 
furnishes  more  accurate  diagnostic  information ;  and  although 
the  frozen  section  undoubtedly  holds  its  own  as  a  most  valuable 
means  of  diagnosis,  still  it  is  often  misleading  and  more  con- 

(1)    International  Clinics,  1904,  fourteenth  series,  vol.  i,  p.  237. 
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fusing  than  the  macroscopic  image  of  the  cut  surface. 

It  is  difficult,  if  not  impossible,  to  satisfactorily  depict  the 
macroscopic  appearances  of  tumors  by  means  of  language.  A's 
description  would  be  perfectly  unintelligible  to  B,  B's  ac- 
count would  have  little  or  no  meaning  for  C,  while  C's  picture 
.would  be  utterly  bewildering  to  D  —  and  so  on  to  the  end  of 
the  alphabet.  I  cannot  possibly  emphasize  this  point  better 
than  by  quoting  the  words  of  Halsted  in  his  illuminating 
address  on  the  "Training  of  the  Surgeon,"  delivered  last  year 
at  Yale.^  "I  am  sure  that  much  of  the  material  for  surgical 
pathology  can  be  correctly  described  only  when  it  is  perfectly 
fresh.  It  cannot  be  painted,  because  in  less  than  a  minute, 
in  a  few  seconds  often,  the  appearance  of  a  freshly  cut  surface 
is  greatly  changed.  Only  those  who  are  well  trained  as  macro- 
scopic pathologists,  who  have  naturally  a  discriminating  eye 
for  color,  a  good  sense  for  form,  and  some  talent  for  expression 
can  properly  describe  the  fresh  material.  Many,  if  not  most,  of 
the  descriptions  are  worthless  or  at  best  serve  only  as  reminders 
to  those  who  can  distinctly  recall  the  case.  The  descriptions,  by 
two  trained  men.  of  ordinary  fresh  material  may  differ  so 
greatly,  that  one  could  not  believe  they  pertained  to  the  same 
specimen.  Color  photography  might  be  employed,  it  seems  to 
me,  with  great  benefit,  for  recording  the  appearance  of  fresh 
specimens." 

I  cannot  insist  too  strongly  on  the  application  of  the  naked- 
eye  method  of  diagnosis  in  the  case  of  malignant  tumors  of  the 
larynx.  Every  resource  and  refinement  of  clinical  diagnosis,  in- 
cluding the  exclusion  of  syphilis  by  the  iodides  and  tuberculosis 
by  tuberculin,  should  be  resorted  to  before  an  appeal  to  the  mi- 
croscope is  made.  By  following  the  lead  of  the  general  surgeon, 
with  the  means  of  clinical  diagnosis  already  at  our  command,  to- 
gether with  more  exact  information  concerning  the  naked-eye 
appearances  of  the  cut  surface  of  laryngeal  neoplasms,  we  will 
soon  be  in  a  position  where  we  will  be  more  and  more  inde- 
pendent of  the  jiure  pathologist  for  help  in  diagnosis. 

Every  tumor  of  the  larynx,  no  matter  how  benign  it  may  ap- 
pear, should  be  examined  with  the  greatest  possible  care.  Some 
of  the  most  fatal  diseases  known  to  man  make  their  first  ap- 
pearance in  the  larynx  in  the  guise  of  great  benignity.  Thus 
the  presence  of  cancer  and  tuberculosis  in  the  individual  is  often 
first  proclaimed  by  the  discovery  of  an  apparently  simple  papil- 

(1)   Bulletin  of  the  .Johns  Hopkins  Hospital.  Sept..  1904. 
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lomatous  excrescence  in  the  larynx.  By  the  careful  study  of 
every  case  coming  under  our  observation,  we  will  some  day, 
among  other  things,  clear  up  the  mystery  which  surrounds  the 
genesis  of  papilloma  and  approach  more  closely  the  earliest  pos- 
sible recognition  of  some  of  the  most  deadly  diseases  of  the 
larynx. 

This  brings  me  to  the  consideration  of  the  question  of  the 
partial  extirpation  of  laryngeal  cancer  for  microscopic  diag- 
nosis. 

The  objections  which  I  have  repeatedly  urged  against  the 
indiscriminate  removal  of  tissue  for  examination  (especially 
when  done  through  the  natural  passages)  are  as  follows: 
1.  It  subjects  the  patient  to  the  danger  of  antoinfection  at 
the  point  of  incision  and  to  metastasis  elsewhere.  2.  It  stimu- 
lates the  local  growth  of  the  cancer.  3.  Finally,  the  method 
is  often  inconclusive,  misleading,  and  sometimes  practically 
impossible. 

The  moment  the  continuity  of  the  growth  is  broken,  in  that 
moment  is  opened  the  pathway  for  self-poisoning,  and  an  un- 
favorable influence  is  excited  on  the  local  process.  If  ulcera- 
tion has  already  taken  place,  a  portion  of  the  growth  can  be 
taken,  if  skilfully  removed,  for  microscopic  examination ;  but, 
as  Bloodgood  has  pointed  out,  in  the  majority  of  cases  the 
tumor  is  "buried"  and  an  exploratory  incision  for  purposes 
of  microscopic  diagnosis  means  two  operations,  and  if  the 
tumor  is  malignant,  opens  the  way  for  general  dissemination. 

If  I  interpret  aright  the  general  sentiment  of  those  laryn- 
gologists  who  are  qualified  to  speak  with  authority  on  the  sub- 
ject, and  who  have  declared  themselves  on  this  phase  of  the 
question,  it  is  practically  to  the  effect  that  attempts  at  incom- 
plete removal  (whether  for  diagnostic  or  curative  purposes) 
of  malignant  growths  of  the  larynx  have  little  or  no  irritat- 
ing or  stimulating  effect  upon  the  local  disease.  In  view  of 
the  established  and  glaring  fact  that  the  growth  of  cancer 
elsewhere  in  Lhe  body  is  stirred  into  greater  activity  by  incau- 
tious manipulation  of  the  local  lesion,  it  seems  well  nigh 
incredible  that  any  disagreement  of  opinion  in  the  matter  should 
exist  in  the  case  of  cancer  of  the  larynx.  And  yet,  strange 
as  it  may  seem  from  the  standpoint  of  the  modern  conception 
of  cancer,  the  universal  sentiment  of  authority  is  to-day  prac- 
tically unanimous  in  advising  indiscriminate  and  immediate  re- 
moval of  portions  of  a  suspected  laryngeal  neoplasm  as  an  early 
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and  routine  means  of  diagnosis.  Even  the  best  of  laryngeal  sur- 
geons lose  no  time  in  procuring  pieces  of  a  supposed  cancerous 
growth  of  the  larynx  for  examination  under  the  microscope,  be- 
fore they  have  gone  carefully  into  the  history  of  the  case  and  en- 
deavored to  make  the  diagnosis  with  the  naked  eye  alone.  In 
the  light  of  my  own  experience,  I  do  not  hesitate  to  declare  that 
cancer  in  the  larynx  behaves  in  precisely  the  same  way  under 
incautious  irritation  or  manipulation  as  it  does  in  other  organs 
of  the  body.  Not  to  multiply  examples,  I  well  remember  the 
method  of  treatment  of  laryngeal  cancer  in  my  earlier  days 
(at  the  Golden  Square  Hospital,  London),  which  consisted 
in  the  performance  of  tracheotomy  and  the  subsequent  removal, 
piecemeal,  of  the  growth  through  the  natural  passages.  By 
this  process,  which  to-day  in  enlightened  surgical  communi- 
ties would  be  considered  as  a  means  of  slow  murder,  the  growth 
was  stimulated  at  once  into  much  greater  activity,  the  patient 
naturally  became  worse  and  worse,  and  was  sent  to  his  long 
home  much  earlier  than  if  he  had  been  left  severely  alone. 
As  I  have  said  on  another  occasion,  when  I  look  back  through 
the  years  in  which  I  have  seen  cancer  of  the  larynx  maltreated, 
and  in  which  I  have  unconsciously  maltreated  it  myself,  I  am 
simply  appalled  at  the  retrospection. 

I  am  sorry,  too,  that  my  personal  experience  does  not  agree 
with  that  of  some  of  my  laryngological  friends  who  deny  the 
possible  dangers  of  autoinoculation  and  metastasis  after 
incomplete  attem.pts  at  the  removal  of  laryngeal  cancer.  The 
position,  it  seems  to  me,  is  axiomatic  and  does  not  call  for 
debate.  If  all  the  cases  of  metastases  following  incautious 
operations  on  laryngeal  cancer  were  to  be  placed  on  record, 
their  number  would  appear  in  the  form  of  a  revelation.  Such 
cases  do  not  usually  find  their  way  into  print. 

And  just  here  let  me  say  if  any  one  wishes  to  know  in  what 
sense  I  use  the  term  metastasis,  let  him  consult  the  nearest 
medical  dictionary  for  a  definition  of  the  term.  To  charge,  at 
least  by  innuendo,  as  one  of  my  critics  has  done,  that  by  "meta- 
stasis" I  mean  the  inhalation  into  the  lungs  or  the  deglutition 
into  the  stomach  of  detached  fragments  of  the  growth  is  sim- 
ply unmitigated  nonsense. 

As  to  the  question  of  direct  inoculation  of  the  laryngeal  tissue 
by  constant  contact  of  opposing  broken  or  unbroken  surfaces, 
I  can  only  say  that,  while  not  denying  the  possibility  of  its 
existence  in  cases  in  which  the  foul  discharge  from  the  can- 
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cerous  mass  may  come  in  contact  with  an  abraded  or  ulcerated 
surface,  I  have  never  met  with  an  authenticated  case  of  the 
kind  in  literature,  nor  have  I  ever  seen  this  accident  in  practice. 
Such  a  phenomenon  is  common  and  characteristic  and  of  im- 
portant diagnostic  significance  in  tuberculosis ;  in  cancer  of 
the  larynx,,  its  occurrence  is  as  yet  unknown  and  problematical. 
To  confound  such  a  phenomenon  with  the  phenomenon  of 
metastasis,  however,  with  which  it  has  nothing  in  common  and 
to  which  it  bears  no  resemblance,  would  be  an  inconceivable 
blunder  had  it  not  already  been  committed. 

An  interesting  fact  in  connection  with  this  part  of  the  subject 
is  the  great  difference  in  the  tendency  to  metastasis  after  cau- 
terization and  after  incision  of  cancerous  tissue.  In  the  former 
(when  done,  for  example,  by  fire  or  escharotic).  while 
metastasis  may  and  does  occur,  there  seems  to  be  only  a  slight 
tendency  to  dissemination,  while  on  the  other  hand,  when  the 
knife  is  used,  metastasis  is  almost  sure  to  follow.  Thus,  out 
of  hundreds  of  cases  of  breast  cancer  in  Halsted's  clinic,  not  a 
solitary  patient  has  been  cured  in  whom  the  tumor  had  been 
previously  incised  or  operated  upon  by  surgeons  outside  of 
the  hospital.  There  have  been  several  in  which  a  cure  has 
been  eflFected  after  recurrence,  the  original  operation  having 
been  done  in  the  hospital,  but  not  a  single  case  of  cure  in  which 
the  patient  was  operated  on  before  entering  the  institution. 

I  need  not  dilate  upon  the  difficulties  in  the  way  of  the 
microscopic  diagnosis  of  cancer  of  the  larynx.  They  are  multi- 
tudinous. That  the  very  best  pathologists  make  mistakes  (espe- 
cially in  the  diagnosis  of  tumors)  is  a  matter  of  common  obser- 
vation. The  surgeon,  through  no  fault  of  his  (and  even  the 
pathologist),  may  be  easily  misled  and  therefore  onlv  such 
testimony  should  be  accepted  as  final  as  comes  from  an  expert 
specially  versed  in  the  histological  differentiation  of  tumors. 

In  closing  this  part  of  my  subject,  permit  me  to  correct  a 
wrong  impression  that  seems  to  have  been  created  in  the  minds 
of  some  of  my  colleagues  both  at  home  and  abroad  as  to  niy 
views  on  microscopic  evidence  in  the  diagnosis  of  suspicious 
looking  neoplasms  of  the  larynx.  According  to  my  critics,  I  re- 
ject completely  the  use  of  the  microscopic  in  the  diagnosis  of 
malignant  growths  of  the  larynx,  and  therefore  would  recom- 
mend the  complete  operation  for  that  disease  in  the  presence  of 
doubt  as  to  its  nature.  As  one  of  them  puts  it,  I  "kick  the  micro- 
scope into  the  dust  heap."   No  one  but  a  congenital  fool  would 
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refuse  in  doubtful  cases  the  aid  of  the  microscope,  and  no  one 
outside  of  the  asylum  would  advise  a  radical  operation  (such  as 
the  one  suggested  by  me)  without  a  certainty  of  diagnosis. 
There  are  some  things  that  go  without  saying  and  which  ought 
to  be  obvious  to  the  dullest  apprehension,  and  I  cannot  think 
that  any  one  who  knows  me  can  believe  me  guilty  of  such  insan- 
ity. My  original  remarks  made  in  1900,  which  have  called  forth 
such  a  storm  of  abuse  and  misrepresentation,  dealt  in  general 
principles  of  diagnosis,  and  no  attempt  at  elaboration  or  speci- 
fication was  made.  My  position,  as  then  stated,  is  simply  that 
the  microscope  should  be  the  court  of  last  resort  —  the  final 
method  of  appeal.  Hands  oflF  the  growth  until  the  last.  Then, 
if  microscopic  examination  is  necessary,  let  patient  and  sur- 
geon be  prepared  for  immediate  operation.  As  I  said  on  the 
occasion  already  referred  to,  "before  resorting  to  thyrqtomy 
in  general,  especially  if  a  portion  of  the  growth  is  to  be  re- 
moved for  examination,  it  should  be  clearly  understood  before- 
hand with  the  patient  that,  if  the  disease  should  prove  to  be  can- 
cerous, the  surgeon  shall  be  at  liberty,  if  in  his  judgment  it 
seems  best,  to  proceed  at  once  to  operation."  I  took  this  stand  in 
order  to  check,  if  possible,  the  reckless  and  indiscriminate  re- 
moval by  laryngologists  of  suspected  tumors  of  the  larynx  for 
microscopic  examination,  and  from  what  I  hear  and  read  I 
may  be  pardoned  if  I  say  that  the  warning  has  not  been  given 
in  vain. 

What  the  future  has  in  store  for  the  treatmetit  of  cancer  can 
only  be  a  "matter  of  conjecture.  Serum  therapy  will  doubtless 
some  day  play  a  conspicuous  part  in  the  treatment  of  this  dis- 
ease. For  surgical  treatment  to  be  sufficiently  radical  involves 
the  sacrifice  of  so  much  tissue  that  the  time  miust  surely  come 
when  surgerv'  will  be  supplanted  by  simpler  and  more  certain 
means ;  and  with  the  discovery  of  the  agent  of  infection  will 
come  its  antidote.  But  with  the  possible  future  discovery  of 
a  serum,  with  perhaps  the  ultimate  development  of  the  fact 
that  cancer  is  due  to  chemical  changes  in  the  blood,  and  there- 
fore beyond  the  reach  and  uninfluenced  by  surgical  procedure — 
with  these  and  other  possibilities  we  are  not  as  yet  confronted. 
The  knife  is  our  only  weapon  today.  How  can  we  best  em- 
ploy it? 

I  do  not  propose,  nor  have  I  the  time,  to  go  into  any  un- 
profitable discussion  of  the  relative  merits  of  the  various  oper- 
ations done  for  laryngeal  cancer,  but  will  simply  ask  attention 
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in  a  general  way  to  the  chief  incHcations  for  and  the  nature  of 
the  operation  to  be  performed  for  that  disease.  The  indications 
for  operation  may  be  conveniently  considered  under  three  prin- 
cipal heads,  viz.:  (1)  the  size,  (2)  the  situation  and  extent, 
and  finally  (3)  the  character  of  the  growth. 

1.  Character.  Of  these,  the  latter  is  by  far  the  most  im- 
portant, and  its  discussion  brings  us  to  the  consideration  of  an 
immensely  important  phase  of  the  question,  viz.,  the  possibility 
that  the  rapidity  and  certainty  of  metastasis  in  laryngeal  cancer 
probably  depends  not  so  much  upon  the  situation  or  even  size 
of  the  growth  as  upon  its  character.  In  other  parts  of  the  or- 
ganism, some  forms  of  cancer,  as  is  well  known,  tend  to  form 
metastasis  quicker  than  others ;  in  other  forms  metastasis  takes 
place  at  a  much  later  period.  Examples  of  the  first  class  are 
the  "spined-cell"  tumors,  and  of  the  second  the  group  of  basal- 
cell  growths.  It  is  very  possible  that  this  is  true  in  regard 
to  tumors  of  the  larynx,  and  that  there  are  in  this  organ  forms 
of  carcinoma  of  varying  degrees  of  malignancy  and  with 
marked  diflference  in  their  tendency  to  metastasis.  If,  then, 
in  the  future  evolution  of  our  special  knowledge  along  these 
lines,  it  shall  be  indisputably  shown,  by  specially  directed  study 
and  observation,  that  some  laryngeal  cancers  are  clinically  more 
malignant  than  others,  and  that,  on  the  other  hand,  there  are 
some  hitherto  thought  to  be  specially  malignant  which  for  all 
surgical  purposes  are  practically  benign ;  then  in  considering 
the  indication  for  and  character  of  the  operation  to  be  per- 
formed, the  two  conditions  of  size  and  situation  of  the  neo- 
plasm become  matters  of  relatively  secondary  importance. 

2.  Sise.  A  specially  malignant  type  of  growth  (such  as,  for 
example,  a  scirrhous  or  medullary  cancer),  no  matter  what  its 
size  or  appearance,  no  matter  whether  it  is  situated  inside  the 
larynx  or  outside  the  larynx,  would  demand  the  most  drastic 
surgical  procedure,  while  in  the  case  of  a  less  malignant  and 
dangerous  tumor  (as  for  example  the  basal-cell  cancer)  a 
less  radical  operation  might  possibly  be  called  for. 

Laryngologists  have  heretofore  committed  the  common  error 
of  grouping  together  in  one  class  all  malignant  and  quasima- 
lignant  laryngeal  growths,  without  making  those  finer  histo- 
logical distinctions  which  are  so  necessary  to  the  proper  con- 
ception of  the  relative  malignancy  of  the  tumor  and  the  manner 
of  its  removal.  This  finer  anatomical  dilTerentiation  of  malig- 
nant lar>-nx  tumors  is  a  fertile  field  for  future  laryngological 
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study  and  research.  The  uncertain  or  quasimalignancy  of  some 
tumors  may  possibly  furnish  the  explanation  of  non-recurrence 
after  incomplete  removal  of  the  laryngeal  structures. 

3.  Situation.  I  do  not  believe  that  any  other  than  the  most 
radical  operation  should  be  undertaken  in  cases  in  which  the 
disease  is  medianly  situated  (as  for  example,  at  the  anterior 
commissure  or  on  the  posterior  wall  of  the  larynx),  or  in 
which  it  occupies  both  sides  of  the  larynx,  or  in  which,  being 
unilaterally  situated,  it  approaches  at  all  closely  the  middle 
line.  Equally  hazardous  would  be  an  incomplete  operation 
in  cases  in  which  the  disease  appears  as  a  diffuse  infiltration, 
especially  if  fixation  has  occurred  (no  matter  where  situated 
or  to  what  extent  the  larynx  is  visibly  involved). 

I  may  say,  in  passing,  that  whatever  may  be  thought  of  other 
incomplete  operations  for  the  cure  of  laryngeal  cancer,  there 
are  two  methods  of  procedure  which  in  future  narratives  of 
this  disorder  will  be  referred  to  as  matters  of  purely  historical 
interest  —  the  operation  through  the  natural  passages  and  sub- 
hyoid pharyngotomy. 

It  is  amazing  what  a  hold  the  intralaryngeal  operation  still 
retains  on  the  minds  of  some  of  the  world's  best  laryngologists. 
It  is  a  curious  fact  that  the  practice  of  removing  malignant 
neoplasms  of  the  larynx  through  the  mouth  obtains  in  intel- 
ligent quarters  even  at  the  present  day.  And  yet  the  operators 
who  resort  to  it  are  simply  following  the  lead  of  some  of  the 
most  prominent  laryngologists  all  over  the  civilized  globe. 
High  authority  not  only  sanctions  but  adopts  it  as  an  unques- 
tioned method  of  treatment.  Even  in  Germany  it  still  has 
its  supporters.  The  author  of  the  chapter  on  malignant 
growths  of  the  larynx,  in  Heymann's  Handbook,  not  only 
advocates  it,  but  also  recommends  (at  least  in  the  early  stages 
of  cancer)  the  endolaryngeal  method,  devoting  seven  pages 
to  its  consideration  and  only  two  to  the  more  radical  measures. 
While  I  am  quite  willing  to  admire  and  applaud  the  skill 
with  which  some  of  these  operations  are  performed,  never- 
theless, for  reasons  which  I  have  repeatedly  given  elsewhere, 
I  cannot  too  emphatically  condemn  such  a  method  of  pro- 
cedure. No  amount  of  skilful  endolaryngeal  manipulation 
should  justify  or  palliate  such  an  uncertain  and  perilous  opera- 
tion, especially  (for  obvious  reasons)  when  the  growth  is 
situated  in  the  infraglottic  region.  Removal  of  cancer  of 
the  larynx  by  the  endolaryngeal  method,  therefore, should  never 
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come  within  the  range  of  serious  consideration.  The  risks, 
even  in  the  earHest  cases,  are  too  many  and  too  great.  It  is  a 
dangerous  game  in  which  both  surgeon  and  patient  take  the 
gambler's  chance. 

The  same  thing  may  be  said  of  subhyoid  pharyngotomy.  The 
number  of  cases  in  which  it  would  be  even  indicated  is  exces- 
sively small,  while  the  risks  of  the  operation  far  outweigh  any 
advantage  to  be  gained  by  its  performance. 

In  approaching  the  treatment  of  laryngeal  cancer  we  have 
to  face  the  following  facts : 

1.  It  is  impossible  to  limit  the  extent  of  the  disease  laryngo- 
scopically. 

2.  .It  is.  often  equally  impossible,  even  after  preliminary  divi- 
sion of  the  thyroid,  to  map  out  with  certainty  the  whole  area 
occupied  by  the  disease.  This  is  especially  true  in  the  case  of 
diffuse  infiltration,  or  where  the  epithelioma  originates  in  the 
deep-seated  tissues  and  does  not  approach  the  surface  until 
a  late  stage  of  the  disease. 

The  loose  tissue  beneath  the  mucous  membrane  in  many 
places,  and  its  wealth  in  lymphatics,  often  favor,  from  a  small 
focus  of  infection,  infiltration  of  and  crossing  to  other  por- 
tions of  the  larynx,  and  sometimes  with  great  rapidity.  Dif- 
fuse infiltration,  especially  if  there  be  fixation  of  the  parts;'- 
even  though. confined  to  a  small  area,  should  always  awaken 
suspicion  of  the  existence  of  the  disease  elsewhere  in  the  organ, 
even  though  no  apparent  signs  of  its  presence  exist. 

3.  Even  after  the  removal  of  the  entire  larynx,  the  disease 
may  be  apparent  in  one  side  of  the  organ  and  not  in  the  other, 
and  yet  the  microscope  show  extensive  carcinomatous  deposit 
in  the  seemingly  normal  side.  We  can  never  be  sure,  even  in 
cases  in  which  the  cancer  appears  to  be  distinctly  circumscribed, 
whether  dissemmination  in  other  parts  of  the  larynx  has  not 
taken  place. 

4.  Cancer  in  the  larynx  grows  with  greater  rapidity  than 
it  does  in  other  regions  of  the  body.  This  is  due  not  alone 
to  the  histological  structure  of  the  organ,  but  also,  and  chiefly, 
to  the  fact  that  its  physiological  mechanism  is  in  ceaseless 
operation. 

5.  Investigations,  in  the  study  of  cancer  in  other  parts  of 
the  body,  have  developed  the  fact  that  the  amount  of  lymphatic 
involvement  bears  no  definite  relation  to  the  size  and  extent 
of  the  local  lesion.    Thus,  a  small  local  focus  of  infection  may 
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be  attended  with  most  extensive  metastasis  to  the  glandular 
adnexa;  while,  on  the  other  hand,  the  latter  may  not  be 
markedly  involved  even  in  extensive  invasion  of  the  primary 
disease.  One  or  two  illustrations  will  suffice.  It  has  been 
shown,  for  example  (Wertheim,^  Sampson-),  that  in  the  case 
of  cancer  of  the  uterus,  there  is  no  relation  between  the  size 
of  the  primary  growth  and  the  presence  or  absence  of  involve- 
ment of  the  pelvic  lymphatic  glands,  and  that  we  can  never, 
therefore,  tell  clinically  whether  or  not  metastasis  has  taken 
place.  And  to  come  nearer  to  our  subject,  a  notable  example 
of  the  disproportion  between  the  size  and  extent  of  the  local 
lesion  and  the  lymphatic  involvement  is  furnished  in  the  case 
of  the  lip.  Not  infrequently  cases  are  brought  to  the  surgical 
clinic,  in  which  masses  of  enormously  enlarged  neck  glands 
have  been  removed  under  the  impression  that  the  condition  was 
the  original  disease,  when,  as  a  matter  of  fact,  a  small  unnoticed 
inconspicuous  abrasion  or  ulcer  of  the  lip  has  been  the  priinary 
locus  of  infection. 

These  are  facts  not  only  of  great  practical  prognostic  signifi- 
cance, but  also,  if  shown  to  apply  to  the  larynx  and  its  lymphatic 
supply,  of  overwhelming  importance  in  the  surgical  treatment 
of  cancer  occurring  in  that  organ.  It  will  be  the  task  of  the 
future  to  determine  whether  in  more  or  less  advanced  stages 
of  this  affection,  or  even  in  its  earlier  history,  the  ciisease  may 
not  already  lurk  in  the  neighboring  lymphatics,  as  has  been 
demonstrated  in  the  case  of  cancer  elsewhere  in  the  body. 

In  practically,  all  fatal  cases  of  larynx  cancer,  death  is  due 
to  metastasis.  In  neighboring  organs  (the  neck  and  mouth) 
metastasis  takes  place  with  great  certainty  and  at  an  early 
date.  It  is  therefore,  a  priori,  probable  that  the  neck  glands 
are  affected  in  the  case  of  cancer  ,of  the  larynx,  although  per- 
haps not  recognizable  by  the  senses  of  sight  and  touch,  at  a 
much  earlier  period  than  is  generally  supposed.  It  is  at  all 
events  safer  to  assume  this  to  be  the  fact  than  to  accept  the 
statement,  unsupported  by  definite  anatomical  proof,  that 
cancer  in  the  interior  of  the  larynx  remains  for  a  more  or  less 
indefinite  period  as  a  purely  localized  disease,  and  does  not 
get  into  the  neck  lymphatics  until  a  late  stage  of  the  affection. 

This  is  a  fundamentally  important  phase  of  the  question 


(1)  Archlv.  f.  Gynakolosie,  1900.     Bd.  Ixi.  No.  ?,. 

(2)  .Journal  of  the  American  Mediral  Association.  October  29, 
1904;  Albany  Medical  Annals,  May,  1905,  etc. 
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upon  which  as  yet  little  or  no  light  has  been  shed.  Until  more 
exact  knowledge  concerning  it  be  forthcoming,  it  behooves 
the  surgeon  to  move  with  caution,  even  in  cases  in  which  the 
disease  is  apparently  a  distinctly  localized  affection.  In  the 
presence,  therefore,  of  the  fact  that  it  is  often  impossible  to 
limit  the  diseased  area  by  inspection  and  the  sense  of  touch, 
-and  in  the  light  of  the  revelations  of  the  microscope,  it  becomes 
a  serious  question  whether  we  accomplish  any  lasting  good, 
in  the  majority  of  cases  at  least,  by  any  operation  short  of 
complete  excision  of  the  larynx  and  the  neighboring  lymphatics 
and  glands. 

On  this  subject,  however,  there  is  much  honest  difference 
of  opinion.  I  am  not  here  to  discuss  it.  The  whole  question, 
as  I  have  tried  to  indicate,  resolves  itself  into  two  special  lines 
of  study,  viz.:  (1)  the  relative  malignancy  of  tumors  of  the 
larynx,  and  (2)  the  determination  of  the  glandular  involve- 
ment in  the  case  of  various  kinds  of  tumors  as  well  as  various 
situations  of  tumors.  Investigation  along  these  lines  must 
determine  largely  the  manner  of  future  operative  procedure. 
Whatever  operation  is  done,  it  should  be  forever  borne  in  mind 
that  we  are  dealing  with  cancer;  that  no  matter  how  minute 
the  original  lesion  may  be,  the  area  of  possible  poisoning  is 
practically  boundless ;  and  that  if  the  slightest  doubt  exists  as 
to  the  character  and  circumscription  of  the  growth,  the  com- 
plete operation  should  be  done. 

Let  us  finally  look  forward  to  the  day,  which  in  my  humble 
judgment  has  not  yet  arrived,  when  it  shall  be  definitely  shown 
beyond  all  human  doubt  that  cancer  of  the  larynx,  taken  in 
its  earliest  stages,  while  yet  a  purely  localized  affec- 
tion, can  be  permanently  cured  by  simple  surgical  measures ; 
but  in  the  meantime,  in  the  present  state  of  our  knowledge  at 
least,  in  view^  of  the  uncertainties  which  the  problem  before 
us  presents,  and  in  the  light  of  the  modern  conception  of  the 
treatment  cf  cancer,  let  the  surgeon  be  prepared  to  take  no 
chances,  but  in  the  forceful,  if  inelegant  words  of  Gross,  let 
him  "cut  out  the  very  atmosphere  of  the  damned  thing."  " 


III. 


THE  TREATMENT  OF  HYPERTROPHIC  AND  INTU- 
MESCENT  RHINITIS.* 

PREIvIMINARY  REPORT. 

By  E.  Fletcher  Ingals,  M.  D.,  and  Stanton  A.  Friedberg, 

M.  D., 

CHICAGO. 

The  treatment  of  chronic  rhinitis  of  the  hypertrophic  and 
intumescent  forms  is  a  subject  that  has  been  frequently  dis- 
cussed. Nevertheless,  it  possesses  sufficient  interest  to  war- 
rant one  in  making  a  clinical  study  of  a  definite  number  of  cases 
in  order  to  ascertain  just  what  results  have  been  obtained  from 
a  particular  line  of  treatment.  A  detailed  study  of  the  results 
of  cauterization  with  the  galvano-cautery  in  these  cases  has 
only  confirmed  us  in  the  belief  that  this  operation,  when  prop- 
erly performed,  offers  the  most  satisfactory  method  in  the 
treatment  of  these  conditions. 

The  use  of  the  galvano-cautery  in  the  treatment  of  the  ordi- 
nary forms  of  so-called  nasal  catarrh,  has  to  some  degree  given 
way  to  the  snare,  scissors,  or  the  local  application  of  medical 
agents.  Some  rhinologists  have  condemned  it  on  account  of  a 
supposed  liability  in  causing  ear  complications.  For  various 
additional  reasons,  others  have  laid  it  aside.  Probably  some  of 
the  same  factors  that  entered  into  bringing  into  disrepute  chem- 
ical cauterizations,  have  affected  similarly  galvano-cauteriza- 
tions,  although  a  comparison  of  the  two  methods,  in  our  opin- 
ion, shows  that  the  latter  is  more  easily  controlled  and  produces 
more  lasting  results,  without  destroying  large  areas  of  mucous 
membrane.  Not  only  can  a  greater  length  of  the  turbinal  body 
be  safely  cauterized  at  one  sitting,  but  the  cauterization  can  be 
made  deeper  and  more  effective  and  can  be  accurately  limited 
to  the  region  desired.  The  snare  and  scissors  without  question 
have  their  place  in  the  treatment  of  these  nasal  conditions,  but 


•Read  at  the  Middle  Section  of  the  American  Larnygological, 
Rhinological  and  Otological  Society,   Feb.   24,  1906. 
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the  indication  for  their  use  is  less  frequent.  Naturally  where 
the  hypertrophy  is  of  great  extent  or  confined  to  the  posterior 
ends  of  the  turbinals,  these  would  be  the  instruments  of  selec- 
tion. In  the  intumescent  forms  of  the  disease,  the  galvano-cau- 
tery  is  superior,  as  it  destroys  only  a  small  part  of  the  turbinal 
tissue,  and  as  the  wound  heals  a  contraction  down  to  the  bone 
is  brought  about  which  prevents  subsequent  swelling.  It  is 
easy  to  remove  too  much  tissue  and  bring  on  an  apparent 
atrophic  condition,  as  may  be  done  with  a  too  free  use  of  the 
snare.  The  use  of  local  remedies,  such  as  astringents,  while 
sometimes  affording  temporary  relief,  have  not  impressed  us 
with  the  permanancy  of  their  results. 

In  order  to  show  the  value  of  the  galvano-cautery.  in  the 
usual  cases  of  catarrh,  one  hundred  consecutive  records,  in 
which  treatment  had  been  carried  sufficiently  far  to  serve  as  a 
basis  for  comparison,  were  taken,  comprising  fifty  of  the  hyper- 
trophic form  and  fifty  of  the  intumescent.  The  records  were 
of  patients,  the  majority  of  whom  were  first  seen  from  three 
to  five  years  ago.  This  was  done  in  order  to  be  sure  that  sufifi- 
cient  time  had  elapsed  from  the  beginning  and  end  of  treatment 
to  obviate  any  doubt  as  to  the  permanancy  of  the  results.  No 
case  in  which  there  had  been  less  than  two  cauterizations  was 
taken,  although  not  infrequently  patients  experience  relief  from 
one  operation,  yet  many  for  various  reasons  do  not  return  for 
further  treatment. 

In  a  careful  study  of  the  100  cases,  the  causes  of  complaint 
were  found  to  be  exceedingly  variable,  but  in  the  main,  the 
symptoms  for  which  treatment  was  instituted  ranged  from  a 
feeling  of  stuffiness  in  the  nose,  stopping  up  or  occlusion  of  one 
side  alternately  with  the  other,  or  of  both  sides  at  the  same  time, 
to  permanent  obstruction  complete  or  incomplete  of  one  or  both 
sides.  Along  with  these  conditions  were  sensations  of  dryness 
in  the  nose,  pain  usually  referred  to  the  root  of  the  nose,  drop- 
ping back  of  mucus  into  the  nasopharynx,  or  excess  of  secretion 
in  the  nose  without  any  discoverable  indication  of  sinus  dis- 
ease. Headaches,  impairment  of  the  sense  of  smell,  sneezing 
and  a  history  of  catching  cold  easily  were  also  noted  as  trouble- 
some symptoms.  Gastro-intestinal  disturbances  were  present 
in  some  instances.  vSome  also  presented  certain  symptoms  ref- 
erable to  an  associated  catarrhal  condition  of  the  ears,  such  as 
a  sense  of  fullness,  tinnitus  and  more  or  less  loss  of  hearing-. 
Symptoms  of  pharyngitis  or  laryngitis  were  noted  in  a  consid- 
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arable  number  of  cases,  due  to  a  transient  oi*  persistent  habit 
of  mouth-breathing. 

The  duration  of  the  nasal  affection  was  variously  stated. 
Some  patients  give  a  history  of  having  been  troubled  always, 
the  shortest  time  was  three  weeks.  The  greater  number  had 
been  affected  from  one  to  six  years. 

The  nasal  conditions  for  which  cauterizations  were  under- 
taken have  varied  from  an  obstruction  of  approximately  one- 
fourth  the  lumen  of  the  naris  to  complete  closure  of  the 
same,  embracing,  of  course,  the  simple  intumescent  or  intermit- 
tent forms  and  those  of  the  chronic  or  hypertrophic  form,  cir- 
cumscribed or  general,  with  partial  or  complete  permanent 
obstruction.  In  many  instances  definite  statements  were  given 
by  the  patients  as  to  the  ability  or  inability  to  breathe  freely 
through  the  nose,  in  whom  at  the  time  of  the  examination  the 
reverse  conditions  were  present. 

In  a  number  of  cases,  exostoses  of  greater  or  less  degree 
were  present,  necessitating  removal  before  an  entirely  satis- 
factory result  could  be  obtained;  but  in  the  majority,  the  re- 
sults were  satisfactory  without  any  septal  operation.  We 
never  recommend  this  operation  unless  sure  that  the  condi- 
tion of  the  septum  causes  decided  obstruction  to  nasal  respira- 
tion. Where  the  hypertrophy  of  the  posterior  end  of  the  tur- 
binal  body  was  great,  the  snare  was  employed. 

In  the  hypertrophic  form  one  or  the  other  side  was  free  at 
the  first  examination  in  fourteen  cases.  Swelling  was  found 
on  only  one  side  in  twelve  instances,  but  both  sides  were  in- 
volved in  33  of  this  series. 

In  the  intumescent  form,  at  the  first  examination,  one  or 
the  other  side  was  free  in  18  and  both  sides  in  3  cases.  Swell- 
ing was  present  on  only  one  side  in  28  and  in  both  nares  in 
15  of  the  patients. 

The  inferior  turbinal  bones  were  enlarged  in  two,  and  the 
posterior  ends  of  the  turbinal  bodies  were  considerably  en- 
larged in  four  cases. 

Exostoses  of  the  septum  were  noted  in  one  or  the  other  side 
in  the  hypertrophic  form  in  20  cases.  Swelling  of  the  septum 
occurred  in  both  sides  three  times  and  in  either  side  alone, 
eight  times.  Simple  deflection  was  found  in  one  case  and  de- 
flection and  exostoses  in  four. 

In  the  intumescent  form  exostoses  were  present  in  one  side 
19  times  and  in  l)oth  sides  15  times.     Swelling  of  the  septum 
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occurred  on  both  sides  3  times,  in  one  side  3  times.  Deflection 
occurred  twice  and  deflection  and  exostosis  the  same  number 
of  times.  Out  of  the  100  cases  the  septum  was  involved  in 
51.  exchisive  of  those  in  which  merely  swelling  was  noted. 
Adhesions  and  perforation  were  each  found  once. 

The  middle  turbinal  showed  changes  such  as  hypertrophy, 
swelling  or  polypoid  degeneration  in  only  17  instances  and 
these  changes  were  confined  to  one  side.  Polypi  were  found 
in  five  cases.  Submucous  thickening  at  the  sides  and  base  of 
the  vomer  was  noted  six  times.  Hyperesthesia  was  found  three 
times  and  in  four  cases  the  mucous  membrane  was  noted  as 
paler  than  normal. 

METHOD  OF  CAUTERIZATION. 


The  first  step  in  preparing  the  naris  for  cauterization  is  the 
removal  of  any  secretion  that  may  be  present,  after  which  the 
turbinal  body  is  anesthetised  with  a  four  per  cent  solution  of 
cocain,  containing  in  addition,  the  following  ingredients :  Atro- 
pin  gr.  1-10,  strophanthin  gr.  1-5,  ol.  caryophyli  M.  iii,  acid 
carbolic  grs.  x  to  aqua  dest.  oz.  1  and  methylene  blue,  suffi- 
cient to  color  the  solution  a  light  blue.  This  solution  is  ap- 
plied by  means  of  a  cotton-wound  flat  applicator  which  is 
slowly  rubbed  backward  and  forward  along  the  entire  length 
of  the  turbinal,  for  from  20  to  30  seconds.  From  three  to  five 
such  applications  are  ordinarily  necessary  to  complete  the 
anesthesia.  In  a  few  instances  where  a  4  per  cent  solution 
is  not  strong  enough  to  produce  anesthesia,  a  stronger  solution 
must  be  used.  Constitutional  symptoms  from  the  use  of  this 
4  per  cent  solution  are  extremely  rare.  Where  a  patient  has  an 
idiosyncrasy  to  cocain,  eucain  or  alypin  is  used. 

The  knife-like  electrode  is  introduced  and  a  linear  cauteriza- 
tion is  made  extending  the  whole  length  of  the  inferior  turbin- 
ate body,  usually  at  the  junction  of  the  upper  with  the  mid- 
dle third,  or  of  the  middle  with  the  lower  third  of  the  body. 
In  an  occasional  case  where  the  reaction  from  the  cauteriza- 
tion has  been  too  great,  only  one-third  or  one-half  of  a  com- 
plete line  is  made  at  subsequent  sittings.  Following  the  cau- 
terization an  application  of  compound  tincture  of  benzoin  with 
an  excess  of  two  ounces  of  benzoin  to  each  ounce  of  powder  of 
iodol  is  applied  to  the  burnt  line,  followed  by  a  mild  oily  spray. 
This  seems  to  lessen  the  chance  of  infection  and  also  lessens 
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the  reaction  from  cauterization.  The  patient  is  given  an  oily 
spray  and  a  powder  for  home  use  and  is  directed  to  wear  a 
pledget  of  cotton  in  the  nostrils  when  out  of  doors  for  four 
or  five  days.  He  is  told  to  return  at  the  end  of  this  time  and 
a  probe  is  passed  between  the  turbinal  body  and  septum  in 
order  to  prevent  an  adhesion  taking  place.  If  everything  is 
going  well,  he  is  then  told  to  return  in  from  ten  days  to  two 
weeks,  when  another  cauterization  will  be  made  upon  the  op- 
posite side.  Much  discomfort  is  apt  to  be  caused  if  a  second 
cauterization  is  made  before  at  least  ten  or  twelve  days  have 
elapsed.  In  this  time  the  nose,  while  not  entirely  healed,  has 
recovered  sufficiently  to  permit  of  a  second  operation. 

In  cauterizing  the  middle  turbinal  or  septum,  only  short 
lines  are  made  each  time. 

Altogether  295  cauterizations  were  made,  149  in  the  hyper- 
trophic and  146  in  the  intumescent  variety.  The  right  inferior 
turbinal  was  cauterized  137  times,  the  left  143,  the  right  side 
of  the  septum  12,  the  left  once,  and  the  right  middle  turbinal 
only  two  times. 

It  was  necessary  in  25  of  the  cases  to  perform  other  opera- 
tions ;  which  were  27  in  number,  viz.,  exostosis  removed  in  11, 
polypi  in  4,  adhesions  cut  in  2,  resection  of  septum  in  2,  burr 
or  trephine  through  turbinal  bone  in  5  cases,  posterior  ends 
snared  off  in  3  and  tonsils  removed  in  1 ;  of  these  25  cases, 
nine  had  undergone  some  previous  operation.  In  addition  to 
these  nine,  ten  more  cases  of  the  series  had  been  operated  pre- 
viously. These  operations  consisted  of  removal  of  tonsils  in 
five,  of  Luschka's  tonsils  in  three,  cauterizations  in  nine,  re- 
moval of  polypi  in  three,  resection  of  septum  in  one,  removal  of 
spur  in  one  and  of  part  of  turbinal  in  one.  Several  of  these  op- 
erations were  combined  in  some  of  the  cases. 

Of  complications  or  unfavorable  conditions  following  the 
operation,  bleeding  was  noted  in  seven  instances.  In  no  one 
of  these  cases,  however,  was  it  of  any  great  importance,  as  it 
was  not  necessary  to  adopt  any  measures  such  as  packing  to 
stop  the  flow  of  blood.  Attention  is  called  to  this  merely  to 
show  that  if  sufficient  care  is  used  in  having  the  electrode  at 
the  proper  heat,  bleeding  can  practically  always  be  prevented. 
Only  in  those  cases  in  which  the  wire  is  at  too  white  a  heat 
is  there  liable  to  be  any  trouble  from  this  source.  Adhesions 
were  noted  in  five  cases,  but  they  were  usually  readily  broken 
down  by  the  use  of  a  probe ;  this  was  sometimes  followed  by 
the  application  of  a  mild  solution  of  silver  nitrate. 
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When  caution  is  used  to  avoid  wounding  the  mucous  mem- 
brane of  the  septum  opposite  to  the  point  of  cauterization  and 
when  the  patient  is  seen  again  in  four  or  five  days,  the  liability 
to  adhesion-formation  is  greatly  diminished. 

The  use  of  a  spray  in  the  home  treatment  caused  some  trou- 
ble in  seven  instances.  "  These  patients  complained  of  soreness 
of  the  nostril,  sneezing,  dryness,  increased  discharge  or  nausea. 
Headache,  pain  in  the  nose,  or  neuralgia,  were  complained  of  in 
a  few  cases  following  the  cauterization.  Several  of  these  pa- 
tients, on  returning,  spoke  of  having  caught  cold  with  the 
attendant  symptoms  of  an  acute  rhinitis,  a  condition  that  should 
be  anticipated  after  most  intranasal  operations.  Tonsillitis 
occurred  within  one  day  after  the  cauterization  m  one  case. 
Increased  secretion  was  noted  a  few  times,  as  was  also  a  feel- 
ing of  dryness  in  the  nose.  In  one  case  the  burnt  area  healed 
very  slowly.  Complete  healing  of  the  catarrhal  condition,  as 
a  rule,  takes  place  in  from  four  to  six  weeks  after  the  cauteri- 
zations have  been  completed,  and  after  this  time  there  is  but 
rarely  any  complaint  as  to  dryness,  crusting  or  scabbing  in  the 
nose. 

In  no  instance  was  there  any  aural  disturbance  or  compli- 
cation attributable  to  the  cauterization,  although  we  have  ob- 
served such  a  complication  in  one  instance  in  several  thousand 
operations. 

The  shortest  period  of  treatment  was  eight  days ;  the  longest 
was  for  two  years.  However,  in  this  latter  case  the  treatment 
was  frequently  interrupted  for  months  at  a  time.  Fourteen 
were  treated  for  less  than  twenty-four  days,  sixty-three  were 
treated  for  from  one  to  six  months,  seventeen  from  this  time 
up  to  one  year,  and  seven  over  a  year.  However,  it  should  be 
stated  that  in  a  considerable  number  of  cases  in  which  the 
treatment  was  prolonged,  the  patients  were  from  out  of  the 
city  and  consequently  the  treatment  was  not  continuous,  it  being 
largely  a  matter  of  convenience  to  the  patient  when  he  would 
return.  Of  the  sixty-three  who  were  under  treatment  from 
one  to  six  months,  the  greater  part  were  under  care  from  one 
to  three  months.  The  average  number  of  consultations  in  this 
latter  division  was  about  six. 

In  the  average  uncomplicated  cases  of  hypertrophic  or  in- 
tumescent  rhinitis,  eight  to  ten  weeks,  with  six  to  ten  consul- 
tations all  told,  should  be  sufficient  to  effect  a  cure.  Relief, 
however,  may  be  obtained  in  less  time,  most  patients  noticing 
this  in  but  a  few  days  after  the  first  cauterization. 
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The  time  elapsing  between  cauterizations  varied  greatly  ;  this 
extended  from  eight  days  to  13>'2  months.  No  case  was  cau- 
terized the  second  time  before  eight  days  had  elapsed  since 
the  previous  cauterization.  The  second  cauterization  was  not 
made  until  after  an  interval  of  three  months  in  sixteen  cases. 
The  greater  majority  of  succeeding  cauterizations  were  noted 
in  from  eight  days  to  one  month.  More  cauterizations  took 
place  after  a  lapse  of  fourteen  days,  than  upon  the  lapse  of 
any  other  period  of  time. 

A  second  cauterization  is  rarely  made  before  ten  days  have 
passed  since  the  former  one  and  it  is  only  made  then  when 
some  special  exigency  requires.  Experience  has  shown  that  it 
is  better  to  wait  about  fourteen  days  before  undertaking  an- 
other operation.  While  the  nose  is  not  entirely  healed  even  at 
this  time,  it  has  so  far  recovered  as  not  to  cause  the  patient 
any  serious  inconvenience  because  the  succeeding  operation  is 
made  in  the  opposite  naris.  In  some  instances,  especially  when 
the  general  health  is  not  up  to  the  normal  standard  and  when 
consequently  the  wound  heals  slowly,  it  is  better  to  wait  a 
longer  time. 

The  results  of  treatment  in  the  hypertrophic  form  of  rhin- 
itis were,  in  eighteen  cases,  excellent,  improved  in  nineteen,  par- 
tial improvement  in  seven,  not  improved  in  one,  and  no  informa- 
tion obtained  in  five.  In  the  intumescent  form  the  results  were 
excellent  in  twenty-seven,  improvement  in  thirteen,  partial  im- 
provement in  three,  no  improvement  in  one  and  not  stated  in 
six.  It  is  only  fair  to  state  that  in  most  of  the  cases  in  which  the 
results  are  given  as  not  improved  or  partially  improved,  the 
treatment  was  unfinished.  In  like  manner,  with  those  in  whom 
no  statement  of  condition  was  found  in  the  records,  it  is  reason- 
ably certain  that  the  majority  of  them  obtained  relief. 

Adding  the  results  obtained  in  both  series,  we  have  seventy- 
seven  cases  in  which  the  results  were  excellent  or  much  bene- 
fited, ten  in  which  partial  improvement  was  found,  two  in  which 
there  was  not  improvement  and  eleven  cases  in  which  there 
was  no  statement  as  to  improvement  or  lack  of  improvement, 
and  of  these  eleven,  in  eight,  the  treatment  was  of  less  than 
one  month's  duration  and  was  unfinished. 

In  is  interesting  to  note  that  three  cases  of  asthma  were 
found  in  this  list  which  were  treated  locally  and  with  internal 
remedies.  The  asthma,  although  the  nasal  trouble  was  re- 
lieved, failed  to  improve  in  two.     In  one  case,  with  the  im- 
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provement  in  the  nose,  relief  was  secured  from  the  asthma. 
Mouth-breathing  persisted  in  two  cases,  although  the  nose  was 
freed  of  obstruction.  This  was  probably  due  largely  to  force 
of  habit. 

CONCLUSION'S. 

1.  The  galvano-cautery  when  properly  used  offers  one  of 
the  best,  if  not  the  best,  methods  for  the  treatment  of  the  in- 
tumescent  and  hypertrophic  form  of  rhinitis. 

2.  The  dangers  of  middle-ear  infection  have  been  greatly 
exaggerated,  not  any  case  in  the  series  and  only  one  among 
several  thousand  cauterizations,  having  come  under  our  obser- 
vation. 

3.  The  liability  to  adhesion-formation  is  not  great,  provid- 
ing suflficient  care  is  taken  not  to  injure  the  opposite  septal  mu- 
cous membrane ;  and  providing  in  cases  in  which  the  subse- 
quent swelling  is  marked,  a  probe  be  passed  between  the  op- 
posing surfaces  in  four  or  five  days. 

4.  A  4  per  cent  solution  of  cocain.  according  to  the  formula 
published,  is  sufficient  in  the  vast  majority  of  cases  to  induce 
complete  local  anesthesia,  three  to  six  applications  on  a  cot- 
ton-wound flat  applicator  being  sufficient  for  the  purpose.  As 
a  result  of  experience,  especially  in  cases  of  marked  intumes- 
cence, we  believe  that  a  spray  of  adrenalin  or  suprarenalin  gr. 
ys  to  the  ounce  materially  assists  in  producing  anesthesia. 

5.  The  objection  that  the  galvano-cautery  destroys  too 
much  of  the  mucous  membrane,  does  not  obtain  if  the  cauter- 
ization is  linear,  as  here  recommended,  and  if  it  is  done  prop- 
erly, whereby  very  little  mucous  membrane  is  destroyed.. 

6.  Scab  and  crust  formation  does  not  occur  any  oftener  fol- 
lowing cauterization  than  after  other  nasal  operations.  In  fact, 
it  was  noted  in  but  very  few  instances  and  in  some  of  these  a 
change  in  the  spray  solution  caused  a  cessation  of  this  trouble. 

7.  No  parking  is  needed  to  prevent  hemorrhage  and  this 
factor  makes  the  discomfort  following  the  operation  very  much 
less  than  after  some  other  methods. 

8.  There  is  very  little  pain  after  galvano-cauterization  of 
the  turbinated  bodies. 


IV. 


THE  TREATMENT  OF  ACUTE  AND  CHRONIC  MAX- 
ILLARY SINUSITIS. 

By  Clbment  F.  Theisen,  M.  D., 

ALBANY. 

LECTURER  OX  DISEASES  OF  THE  NOSE  AND  THROAT,  ALBANY 
MEDICAL  COLLEGE. 

The  treatment  of  a  maxillary  sinusitis  will  of  course  depend 
to  a  certain  extent  upon  the  cause,  and  for  this  reason,  all  patho- 
logic processes  about  the  roots  of  the  teeth  must  be  carefully 
looked  into  and  when  present  removed. 

Diseased  roots,  however,  are  not  frequent  etiologic  factors, 
as  by  far  the  larger  number  of  cases  of  antral  disease  are  sec- 
ondary to  pathologic  conditions  in  the  nose. 

Treatment  of  Acute  Maxillary  Sinusitis: — In  the  majority  of 
the  cases  of  acute  inflammation  of  the  antral  mucous  membrane, 
a  policv  of  conservative  non-interference  is  best.  By  this  I  do 
not  wish  to  be  understood  that  nothing  should  be  done,  but 
that  not  too  much  should  be  done  at  first.  We  are  probably 
all  agreed  on  this  point.  Proper  treatment  of  the  nasal  condi- 
tion will  in  the  majority  of  the  cases  be  all  that  is  necessary. 
When  the  mucous  membrane  is  much  congested,  particularly  in 
the  middle  meatus,  the  use  of  equal  parts  of  a  weak  cocain  and 
adrenalin  solution  is  extremely  useful. 

I  am  in  the  habit  of  saturating  pledgets  of  cotton  with  this 
solution,  allowing  it  to  remain  in  the  nose  for  a  time.  As  there 
is  usually  a  certain  amount  of  pus  in  the  nostrils,  and  as  acute 
maxillary  sinusitis  so  commonly  complicates  influenza,  when  the 
nasal  mucous  membrane  is  very  much  congested  anyway,  the 
use  of  sprays,  particularly  coarse  sprays,  is  not  without  the 
danger  of  carrying  infection  to  the  middle  ear.  A  very  fine 
spray  of  a  1,20,000  or  1-30,000  adrenalin,  with  a  little  cocain, 
may  be  used  after  the  acute  symptoms  have  partially  subsided, 
■but  during  the  acute  stage,  the  cotton  pledgets  are  safer. 

I  wish  to  take  this  opportunity  to  say  a  word  against  the  use 
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of  the  ordinary  douche  by  patients  themselves,  in  the  treatment 
of  acute  conditions  of  the  sinuses.  In  a  patient's  hands  this  is 
sometimes  a  dang'erous  thing  to  use. 

The  writer  has  had  two  severe  cases  of  otitis  media  result- 
ing from  the  use  of  the  douche,  the  patients,  in  both  cases,  hav- 
ing received  the  douche  from  a  general  practitioner.  During 
an  acute  sinusitis,  the  nasal  mucosa  is  usually  very  much  in- 
flamed, and  with  the  presence  of  pus,  an  infection  can,  as  before 
stated,  be  readily  conveyed  to  the  middle  ear  by  way  of  the 
Eustachian  tube.  If  it  is  necessary  to  wash  out  the  nose,  it 
should  be  done  by  the  attending  physician  and  not  by  the  pa- 
tient. 

Inhalations  from  a  steam  atomizer  or  croup  kettle,  and  hot 
external  applications  to  the  antral  region,  are  very  useful.  I 
am  in  the  habit  of  using  a  mixture  of  compound  tincture  of 
benzoin,  oil  of  turpentine  and  tincture  of  hyoscyamus  in  a  steam 
atomizer  or  croup  kettle,  and  having  it  inhaled  through  the 
nose.  If  free  drainage,  and  some  relief  from  pain,  should  not 
be  obtained  by  these  measures  in  48  hours,  paracentesis  may 
have  to  be  resorted  to,  particularly  if  the  tension  symptoms  are 
great. 

Puncturing  the  antrum  through  the  inferior  meatus  where 
the  naso-antral  wall  is  thinnest,  usually  about  an  inch  back,  is 
a  simple  procedure,  but  should  be  performed  with  strict  aspesis. 
A  sterile,  warm,  saline  solution  answers  very  well  for  irri- 
gating the  antrum.  In  some  acute  cases,  a  single  irrigation 
will  suffice,  in  others,  if  the  discharge  from  the  antrum  persists, 
it  may  have  to  be  done  a  number  of  times.  In  such  cases  a 
temporary  opening  through  the  inferior  meatus,  at  the  lowest 
possible  point,  in  order  to  obtain  good  drainage,  may  have  to  be 
made.     The  antrum  can  then  be  easily  washed  out. 

We  read  much  about  washing  out  the  antrum  through  the 
natural  opening.  Now  while  this  can  be  done  in  cases  of  chronic 
empyema,  I  must  confess  that  when  the  nasal  mucosa  is  much 
congested,  except  in  unusual  cases,  I  believe  it  is  not  at  all  as 
easily  accomplished  in  acute  cases,  as  we  are  often  led  to  be- 
lieve. An  oil  spray  of  menthol  and  albolene,  or  menthol,  albo- 
lene  and  hydrocarbolene,  to  w^hich  is  added  a  small  amount  of 
cocain  or  adrenalin,  is  very  useful  while  the  nasal  mucosa  is 
much  congested. 

Perhaps  something  should  be  said  concerning  the  constitu- 
tional treatment  of  acute  maxillary  sinusitis.     In  the  beginning 


ACUTE  AND  CHRONIC  MAXILLARY  SINUSITIS.  83 

of  an  attack,  calomel,  followed  by  a  saline,  and  drop  doses  of 
aconite  repeated  until  the  patient  perspires  freely,  are  useful 
in  relieving  the  congestion  of  the  mucous  membrane.  I  do  not 
believe  that  the  coal  tar  products  are  of  much  service  in  control- 
ling the  pain,  although  occasionally  5  gr.  doses  of  phenacetine 
or  migraine  tablets,  repeated  as  often  as  necessary,  will  afford 
some  relief.  It  is  always  wise  to  stimulate  patients  somewhat 
while  giving  coal  tar  products,  because  symptoms  of  cardiac  de- 
pression have  been  known  to  develop  after  comparatively  small 
doses  of  such  drugs,  particularly  acetanilid.  Morphin  should 
not  be  used,  because  just  as  in  acute  frontal  sinusitis  or  mas- 
toiditis, it  masks  the  symptoms  to  such  an  extent  at  times,  that 
well  marked  tension  symptoms  might  be  overlooked. 

In  connection  with  the  question  of  irrigating  the  maxillary 
antrum,  it  is  interesting  to  determine  whether  it  is  possible,  as 
stated  by  Lermoyez  (Annales  de  Maladies  de  I'Oreille  du 
Larynx,  du  Nez,  etc.,  Nov.,  1902),  for  the  frontal  sinus  to  be- 
come infected  by  carrying  some  infected  material  into  the  sinus 
during  irrigations  of  the  antrum  of  Highmore,  either  by  the  way 
of  hiatus  semilunaris,  or  even  miore  directly,  when  a  direct  com- 
munication exists  between  the  frontal  sinus  and  antrum.  Men- 
zel  (Archiv.  fiir  Laryngologie  und  Rhinologie  Bd.  XVII,  Heft 
III,  1905),  has  shown  by  his  experiments  in  cadavers,  that  this 
is  not  possible. 

His  conclusions  are  briefly  as  follows :  The  irrigating  fluid 
injected  through  an  opening  into  the  antrum  of  Highmore  only 
reached  the  frontal  sinus  when  an  external  opening  had  also 
been  made  into  the  sinus.  In  all  the  trials  made,  in  which  no 
external  opening  had  been  made  into  the  frontal  sinus,  there 
was  not  a  single  case  in  which  any  of  the  irrigating  fluid,  even 
when  forcibly  injected  into  the  antrum,  reached  the  frontal 
sinus. 

The  sinus  being  filled  with  air,  will  not  allow  the  entrance  of 
any  of  the  irrigating  fluid.  In  cases,  on  the  other  hand,  in  which 
an  external  opening  had  been  made  into  the  frontal  sinus,  the 
irrigating  fluid  could  be  readily  forced  from  the  antrum  into 
the  sinus. 

These  investigations  of  Menzel  would  seem  to  be  rather  con- 
clusive as  showing  that  the  frontal  sinus  can  not  be  readily  in- 
fected during  irrigations  of  the  antrum. 

It  is  of  particular  importance  in  the  acute  cases  to  correct 
any  nasal  condition  interfering  with  proper  drainage  from  the 
antrum. 
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To  come  now  to  the  treatment  of  chronic  maxillary  sinus- 
itis, which  as  a  rule  is  a  chronic  empyema,  I  do  not  think 
that  any  methods  of  treatment  except  the  operative  ones  need 
be  considered. 

Considering  first  the  operation  through  the  naso-antral  wall, 
it  may  be  said  that  while  this  method  is  very  successful  in  se- 
lected cases,  in  the  writer's  experience  at  least,  it  is  not  always 
followed  by  the  best  results.  The  writer  has  operated  on  a  few 
cases  of  chronic  antral  empyema  by  this  method,  and  in  all  but 
one  case,  the  results  were  not  good,  the  discharge  did  not  en- 
tirely cease,  and  in  two  cases  the  radical  operation  through  the 
canine  fossa  had  to  be  performed  eventually.  In  each  case,  a 
large  opening  had  been  made  through  the  internal  wall,  after 
resecting  a  little  more  than  the  anterior  portion  of  the  inferior 
turbinate,  and  the  degenerated  antral  membrane  and  granula- 
tions were  removed  as  thoroughly  as  possible  through  the  nasal 
opening.  Perhaps  the  writer's  technique  was  faulty  in  some 
way,  or  perhaps  the  opening  through  the  naso-antral  wall  was 
not  large  enough.  This  method  has  many  strong  advocates, 
however,  such  as  G.  L.  Richards,  Freer,  Rethi,  Curtis,  Myles 
and  others.  It  is  perhaps  true,  as  stated  by  Freer  (The  Antrum 
of  Highmore :  The  Removal  of  the  Greater  Part  of  its  Inner 
Wall  Through  the  Nostril  for  Empyema.  The  Laryngoscope, 
May,  1905),  that  many  of  the  operations  through  the  naso- 
antral  wall  are  not  successful,  because  not  enough  of  the  in- 
ternal wall  is  removed. 

Rethi  (Wiener  klinische  Wochenschrift,  No.  34,  1904)  rec- 
ommends the  removal  of  the  anterior  two-thirds  of  the  inferior 
turbinate,  and  an  extensive  resection  of  the  nasal  wall  of  the 
antrum  both  in  the  inferior  and  middle  meatuses. 

Claoue  (Scmaine  Mcdicale,  Oct.  15,  1902)  makes  a  large 
window  through  the  inferior  meatus. 

H.  H.  Curtis  (The  Laryngoscope,  October,  1903)  reports 
an  operation  in  which  after  the  anterior  third  of  the  inferior 
turbinate  is  resected,  an  opening  is  made  through  the  lower  part 
of  the  inner  antral  wall  with  a  trephine  and  enlarged  with  a 
burr.     Case  reports  were  not  given  in  this  paper. 

Richards  (Journal  of  the  American  Medical  Association, 
Sept.  16,  1905)  reports  good  results  with  this  method,  because 
he  states  "that  in  many  cases  the  antral  mucous  membrane  is 
not  particularly  degenerated."  A  permanent  opening  is  usu- 
ally   established    through    the    naso-antral    wall   only   in    the 
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chronic  cases,  and  in  the  majority  of  these  the  membrane  is  not 
only  degenerated  but  greatly  thickened. 

Coakley's  investigations  prove  this  conclusively.  (Observa- 
tions upon  the  Pathology  of  Chronic  Suppurative  Inflammations 
of  the  Antrum  of  Highmore,  Trans.  Amcr.  Laryn.  Ass.,  1902.) 

The  pathologic  changes  in  the  cases  examined  by  him 
showed  great  thickening  of  the  mucous  membrane  in  every 
case.  This  he  found  was  due  to  an  increase  in  the  loose  con- 
nective tissue  layer  beneath  the  epithelium. 

I  do  not  think  that  the  operation  through  the  naso-antral 
wall  will  turn  out  to  be  permanently  successful  in  every  chronic 
case  where  this  thickening  and  degeneration  of  the  antral  mu- 
cous membrane  exists. 

Richards  also  states,  however,  "that  if  the  condition  does  not 
improve  after  a  reasonable  length  of  time  with  this  method,  any 
nasal  operation  alone  will  not  be  sufificient,  and  nothing  less 
than  the  radical  operation  through  the  canine  fossa  will  bring 
about  a  cure."  The  rule  in  all  operative  work  upon  the  max- 
illary sinus,  just  as  in  the  case  of  the  frontal  sinus,  should  be 
to  perform  the  operation  that  \\n\\  be  followed  by  an  oblitera- 
tion of  the  sinus.  Such  an  operation,  too,  should  be  performed, 
that  every  part  of  the  sinus  can  be  directly  inspected.  This 
is  not  easy  in  operations  through  the  nose.  We  all  know  how 
difficult  it  is  to  maintain  an  opening  through  the  naso-antral 
wall,  even  when  a  large  opening  is  made.  Granulations  will 
develop  and  the  opening  will  become  small  in  a  short  time.  In 
selected  cases,  however,  this  operation  is  undoubtedly  some- 
times followed  by  excellent  results,  for  which  we  have  the 
testimony  of  the  careful  observers  mentioned. 

Where  no  ethmoid  disease  exists,  and  where  the  nostril  does 
not  contain  numerous  polypi,  this  operation  may  be  tried  first. 
When  multiple  polypi  (a  comimon  symptom  of  chronic  sinusitis) 
exist  in  the  nose,  in  conjunction  with  a  chronic  purulent  dis- 
charge from  the  antrum,  the  antral  mucous  membrane  will 
be  found  greatly  thickened  and  degenerated  in  every  case,  in 
fact,  in  many  cases  the  antrum  itself  will  be  found  with  polypi 
and  granulations. 

In  such  cases,  where  we  have  almost  a  positive  assurance 
that  the  antrum  will  be  found  greatly  diseased,  it  seems  a 
better  plan  to  perform  the  radical  operation  in  the  first  place, 
rather  than  to  establish  an  opening  through  the  naso-antral 
wall  and  then  later  perhaps  being  compelled  to  perform  the 
radical  operation  any  way. 
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Nothino:  but  the  radical  operation,  the  Caldwell-Luc,  or  some 
modification,  and  the  complete  removal  of  the  antral  mucous 
membrane  will  result  in  a  cure  in  many  such  cases. 

I  will  not  describe  the  technic  of  the  radical  operation,  as 
it  is  so  familiar  to  everyone.  Just  as  much  of  the  anterior 
wall  as  possible  should  be  removed  and  all  of  the  mucous 
membrane. 

The  writer  has  found  the  Luc  forceps  very  useful  for  rapidly 
removing  polypi  and  granulations  from  the  antral  cavity. 

It  is  almost  impossible  to  remove  all  of  the  degenerated 
membrane  by  any  except  the  radical  operation.  The  Coakley 
lamps  that  are  so  useful  in  frontal  sinus  work,  are  of  the  great- 
est service  for  inspecting  the  antrum   while  operating. 

There  is  no  positive  assurance,  in  cases  where  the  operation 
through  the  naso-antral  wall  has  been  performed,  and  the 
opening  is  finally  allowed  to  close,  that  the  sinus  may  not  again 
become  infected,  particularly  during  influenza  epidemics. 

In  conclusion  the  writer  would  briefly  report  the  two  follow- 
ing, rather  unusual,  cases  of  chronic  antral  disease. 

Mr.  J.  L.,  merchant,  aged  45  years,  has  been  under  the 
writer's  care  for  several  years  for  recurring  nasal  polypi.  Dur- 
ing the  past  four  years,  polypi  have  been  frequently  removed 
from  the  left  nostril.  Antral  disease  was  discovered  when  he 
first  came  under  observation,  but  he  was  always  satisfied  with 
the  relief  obtained  after  the  removal  of  the  polypi,  and  per- 
sistently refused  any  other  operative  work.  During  the  past 
year  the  discharge  of  pus  was  so  profuse,  the  polypi  recurring 
about  every  two  months,  and  he  sufTered  so  much  from  pain 
in  the  left  half  of  the  head  and  in  the  eye  that  he  consented 
to  the  radical  operation.  This  was  performed  in  the  Usual 
way  and  the  left  antrum,  which  was  very  large,  was  found 
filled  with  pus  and  a  mass  of  apparent  polypi  and  soft  gran- 
ulations. There  was  very  free  bleeding  when  these  were  cleared 
out  with  Luc's  forceps.  The  mucous  membrane,  which  was 
greatly  degenerated  and  thickened,  was  removed  with  curettes. 
It  is  now  a  number  of  months  since  the  operation  has  been  per- 
formed and  there  is  no  discharge  from  the  nose,  the  left  nos- 
tril being  entirely  clean.  The  histologic  examination  of  the 
mass  removed  from  the  antrum  is  interesting.  It  is  as  fol- 
lows: 

Bender  Hygienic  Laboratory,  Albany,  N.  Y. 

The  specimen  removed  from  the  antrum  shows  a  very  rap- 


ACUTE  AND  CHRONIC  MAXILLARY  SINUSITIS.  87 

idly  £^ro\vino-  papillary  polypi,  with  infection,  degeneration  and 
necrosis.  There  is  no  definite  evidence  of  malignancy,  but 
from  the  general  appearance  of  the  tumor,  I  would  advise  care- 
ful watch  for  recurrence. 

Very  truly  yours.  R.  M.  Pearce,  Director. 

This  examination  explains  the  rapid  recurrence  in  the  nostril 
after  each  removal  of  the  growths.  The  histologic  examina- 
tion is  also  of  interest,  because  it  shows  perhaps  the  first  stage 
in  the  change  of  a  benign  to  a  malignant  growth.  The  earlier 
examinations  of  the  growths  removed  from  the  nose,  in  this 
case,  show^ed  they  were  the  ordinary  polypi.  The  last  exami- 
nation of  the  growths  removed  from  the  nose  also  showed, 
however,  a  beginning  change  in  the  histologic  structure. 

The  second  case  is  that  of  a  young  woman,  aged  36  years. 
She  has  had  a  purulent  discharge  from  the  right  nostril  for 
years.  Transillumination  showed  a  shadow  under  the  right 
eye,  and  a  dark  pupil.  On  examination  numerous  polypi  were 
found  in  the  middle  meatus  of  the  right  nostril.  The  anterior 
ends  of  both  inferior  and  middle  turbinates  were  much  enlarged 
and  edematous. 

She  would  not  consent  to  the  radical  operation,  so  after  re- 
moving the  polypi,  the  anterior  end  of  the  middle  turbinate,  and 
a  little  more  than  the  anterior  third  of  the  inferior  turbinate, 
an  opening  was  made  through  the  inferior  meatus.  The  an- 
trum was  filled  with  soft  granulations  and  there  was  a  free 
discharge  of  pus.  The  patient's  general  condition  was  so  poor 
that  the  pus  from  the  antrum  was  subjected  to  a  microscopic 
examination.  It  was  found  to  contain  tubercle  bacilli.  None 
were  found  in  the  sputum,  however,  nor  could  any  general 
tuberculosis  be  discovered.  Coakley,  in  the  paper  before  men- 
tioned, reports  the  case  of  a  young  man,  aged  26  years,  with 
double  antral  disease.  Microscopic  examination  of  the  scrap- 
ings from  the  left  antrum  showed  the  presence  of  giant  cells 
and  a  few  tubercle  bacilli.  Sputum  examinations  in  this  case 
were  also  negative. 

Before  closing  this  paper  the  writer  would  like  to  say  a 
word  about  the  use  of  "somnoform"  in  operations  upon  the 
upper  air  passages. 

It  is  an  admirable  and  safe  anesthetic,  and  can  be  used  to 
great  advantage  as  a  preliminary  step  in  the  administration 
of  ether.  It  is  used  in  a  special  somnoform  inhaler.  It  is 
composed  of  chlorid  of  ethyl  60  per  cent,  chlorid  of  methyl 
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35  per  cent  and  bromid  of  ethyl  5  per  cent.  The  patient  is 
completely  under  the  influence  of  somnoform  in  thirty  or  forty 
seconds,  and  then  the  administration  of  ether  can  be  started 
at  once.  It  does  not  produce  cyanosis  as  is  the  case  with 
ordinary  nitrous  oxid  gas.  It  certainly  shortens  the  admin- 
istration of  a  general  anesthetic  very  much. 


V. 


THE  USE    OF  THE    BURR    IX    THE    MASTOID 
OPERATION. 

By  a.  Barkan,  M.  D., 

san  francisco,  cal. 

There  exist  probably  no  more  honest  seekers  for  truth  than 
medical  men.  The  taking  care  of  health,  the  saving  of  life, 
is  the  goal  we  endeavor  to  reach.  The  task  is  so  noble,  the  road 
often  so  dark!  If  then,  an  impediment,  no  matter  how  slight, 
exists,  whose  removal  might  tend  to  make  our  work  easier  and 
above  all,  safer,  the  duty  in  the  matter  is  clear.  The  more 
so,  if  the  surgical  path  before  us  is  narrow  and  tortuous,  and 
beset  with  difficulties  on  all  sides.  Having  enjoyed  exceptional 
opportunities,  during  two  periods  of  work  at  Prof,  Schwartze's 
clinic,  for  the  study  of  mastoid  operations,  then  as  now  exclu- 
sively performed  with  chisel  and  mallet,  I  used  these  instru- 
ments with  fair  satisfaction  for  a  number  of  years.  Then  I  wit- 
nessed for  the  first  time  Prof.  Macewen  do  a  radical  opera- 
tion with  the  burr  of  a  Philadelphia  make,  driven  by  a  simple 
but  eflfective  surgical  hand  engine.  I  was  so  impressed  with 
the  greater  ease,  the  infinitely  greater  safety,  the  artistic  feature 
of  handling  the  simple  instrument,  that  from  that  date,  about 
ten  years  ago,  to  this,  with  the  exception  of  a  very  few  opera- 
tions done  in  the  country  or  in  the  hospital  when  power  unex- 
pectedly gave  out — a  very  unusual  occurrence  indeed, — I  have 
used  no  other  instrument  than  the  burr.  A  series  of  over  100 
cases  done  in  this  way  allows  me  to  pass  an  opinion  as  to  the 
efficiency  of  this  method  and  to  speak  from  the  standpoint 
of  the  aural  surgeon,  practically  and  briefly. 

For  several  years  I  used  the  same  dental  surgical  engine 
driven  by  a  nurse's  foot,  with  which  Macewen  did.  as  far 
as  I  know,  all  of  his  path-finding  work  in  aural  and  brain 
surgery.  Then,  at  his  direct  suggestion,  White  &  Co.,  of 
Philadelphia,  constructed  a  surgical  engine,  driven  by  the 
direct  current,  which  I  have  used  with  the  greatest 
satisfaction.  The  cut  through  skin  and  periosteum  is  made 
as   usual.       Macewen's    triangle    is    well    exposed;    then    the 
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largest  of  the  three  globe-shaped  burrs  is  applied  to  the 
surface  of  the  bone  in  the  triangle,  the  handle  of  the  instru- 
ment is  held  like  a  pen,  and  moderate  pressure  is  applied  on 
the  bone.  If  the  driving  cords  of  the  instrument  are  properly 
adjusted,  and  the  current  supply  of  the  right  intensity,  the 
revolutions  of  the  burr  produce,  within  a  few  minutes,  a  chan- 
nel which,  lying  parallel  to  the  posterior  wall  and  a  little 
above  and  behind  the  meatus,  tends  toward  the  antrum.  An 
accumulation  of  bone  sand  between  the  furrows  of  the  burr 
is  practically  prevented  by  an  attendant  dropping  a  sterilized 
normal  saline  solution  upon  the  burr.  According  to  the 
operator's  individual  inclination  and  the  density  of  the  bone, 
the  rate  varies  at  which  the  burr  is  allowed  to  penetrate  into 
the  depth.  Considering  that  the  surface  of  the  bone  attacked 
by  the  burr  is  rendered  smooth  at  once  and  needs  no  beveling 
off  with  the  chisel,  the  rate  of  progress  is  about  as  good  as 
that  in  chisel  work.  The  large  sized  burr  is  used  until  the 
antrum  is  reached.  As  the  canal  progresses  in  depth,  the 
outer  edges  of  the  wound  are  beveled  down  and  the  opening 
enlarged.  The  burr  need  not  be  changed  at  all,  or  if  changed 
for  one  of  equal  or  smaller  size,  the  mechanism  of  the  handle 
is  so  perfect  that  the  change  is  accomplished  in  a  few  seconds' 
time  by  the  nurse  who  attends  to  the  instrument,  while  the 
surgeon  explores  with  a  Macewen  searcher  one  or  the  other 
of  the  peripheral  cells  of  the  mastoid,  granulation  tissue,  or 
perhaps  the  bone  which  overlies  the  sinus,  if  the  latter  be 
projecting  forward,  as  it  has  done  in  a  great  many  cases 
of  my  series.  In  this  very  instance  the  beauty  of  working 
with  the  burr  is  at  once  telling,  for  as  the  bluish  color  in- 
dicating the  nearness  of  the  sinus  becomes  apparent,  the  burr 
in  the  surgeon's  hand  continues  to  remove  layer  after  layer 
of  bone  until  the  sinus  is  safely  exposed.  This  shaving  off 
of  the  bone,  overlying  the  sinus,  is  so  easily  and  safely  ac- 
complished that  in  the  hands  of  the  beginner  in  mastoid 
work,  who  is  liable  to  propel  his  chisel  with  smart  strokes, 
the  burr  is  the  infinitely  safer  instrument,  and  will,  I  am  per- 
suaded, often  prevent  accidental  opening  of  the  sinus. 

The  antrum  being  found  and  cleaned,  the  removal  of  the 
posterior  osseous  wall  is  just  as  readily  accomplished  by  the 
burr.  At  first  the  large  sized  burr  is  used  and  as  the  medial 
end  of  the  posterior  wall  is  reached,  it  is  changed  for  one 
of  medium  size.  I  have  found  a  strabismus  hook  useful  in  ascer- 
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taining  how  much  of  the  spur  is  still  left  standing.  A  com- 
petent assistant  keeps  the  same  in  position,  hugging  the  spur 
with  it,  as  it  were,  until  the  burr  comes  in  contact  with  it. 
In  that  way.  the  spur  is  entirely  removed  and  lesion  of  the 
facial  canal  is  avoided.  The  removal  of  the  bone  overlying 
the  aditus,  the  smoothing  off  of  the  facial  ridge,  or  the  re- 
moval of  diseased  bone  in  all  parts  of  the  operative  held  is 
accomplished  with  the  burr. 

The  smaller  ones  are  used  in  the  depths.  An  electric  fore- 
head lamp  is  brought  into'  use  if  necessary.  Of  late  years 
I  have  not  used  any  protector  whatever,  neither  Stacke's  nor 
the  strabismus  hook,  but  proceed  slowly  and  cautiously  in  the 
depth.  If  further  work  is  to  be  done  to  the  tegmen  of  the 
antrum  or  tympanum,  still  the  burr  may  be  used  to  great  ad- 
vantage. 

If  it  be  necessary  to  expose  the  middle  fossa,  that  can  be 
done  certainly  with  as  much  ease  and  safety  with  the  burr  as 
when  the  burr  is  used  to  expose  the  lateral  sinus.  A  direct 
lesion  of  the  facial  nerve  attributable  to  the  burr  is  only  pos- 
sible when  caries  has  extended  into  the  Fallopian  canal.  That 
has  happened  in  a  very  few  cases,  and  can  not  be  laid  to  the 
account  of  the  burr. 

That  the  shock  of  the  operation,  in  all  cases,  but  especi- 
ally where  there  are  cerebral  complications  threatening  or 
already  present,  is  infinitely  smaller  than  when  chisel  and 
mallet  are  used,  is  a  proposition  so  clear,  so  humane,  I  should 
say,  that  I  fail  to  understand  the  almost  exclusive  use  which 
is  still  made  of  the  chisel.  Conceded  that  in  the  hands  of 
lightning  operators,  the  radical  operation  may  be  possibly 
accomplished  with  advantage  of  about  10  or  15  minutes'  time, 
I  feel  sure  that  this  is  accomplished  at  the  expense  of 
safety ;  the  burr  then  recommends  itself  for  use  because  it 
is  by  far  the  safest  of  the  two  instruments ;  lesions  of  the 
lateral  sinus  and  of  the  dura  in  the  middle  fossa  may  be 
avoided  with  certainty ;  it  produces  the  slightest  amount  of 
mechanical  shock  in  and  around  the  temporal  bone ;  it  bevels 
oflF  the  edges  of  the  cavity  to  a  nicety,  and  prevents  entirely 
spiculae  of  bone  becoming  loosened,  causing  mischief. 

I  venture  to  assure  my  colleagues  that  having  once  wit- 
nessed mastoid  work  done  with  a  surgical  engine  of  modern 
make,  whether  driven  by  electricity  or  by  hand  or  foot,  they 
would  not  be  willing  to  submit  their  own  heads  for  work  of 
this  kind  to  the  mallet  and  chisel. 
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While  the  surgical  engine  is  perhaps  a  trifle  too  large  to 
be  carried  about  to  the  patient's  house,  the  simple  surgical 
engine,  driven  by  hand  or  foot,  might  do  very  well  in  such  a 
case.  The  installation  of  the  perfected  electrical  instrument, 
however,  is.  to  my  mind,  a  necessity  in  every  ear  hospital. 

In  conclusion  I  wish  to  remind  my  colleagues  of  the  words 
of  the  master.  They  are  put  down  on  pages  299  and  303  of 
Macewen's  work,  "Pyogenic  Infective  Diseases  of  the  Brain 
and  Spinal  Cord."  As  this  work,  so  inexhaustible  in  what 
it  teaches,  as  far  I  know,  has  not  had  a  second  edition  since 
its  first  appearance  in  1893,  whereas  a  flood  of  aural  text 
books  have  made  their  appearance,  I  will  be  forgiven 
for  referring  again  to  it.  A  master  of  the  chisel  in  other 
fields  of  surgery,  Macewen  advises  most  emphatically  against 
its  use  in  mastoid  work.  Can  we  afford  to  neglect  such  ad- 
vice? Must  we  not  give  it  a  fair,  unprejudiced  trial,  using 
the  best  instruments  at  our  hand  for  that  purpose  ?  He  neglects 
a  sacred  duty  who  fails  to  do  so. 

The  following  is  Macewen's  expression  on  the  subject: 

"Most  surgeons  use  the  chisel,  driven  by  a  mallet,  for 
opening  the  mastoid  antrum.  No  doubt  it  is  often  successfully 
exposed  in  this  way,  and  in  lack  of  a  better  instrument,  the 
chisel  may  be  used.  Its  use,  however,  for  opening  the  mas- 
toid antrum  is  objectionable:  first,  because  in  operating  upon 
a  restricted  area,  surrounded  by  and  full  of  apertures,  some 
containing  delicate  structures,  the  wounding  of  which  may 
occasi  n  serious  and  even  fatal  results,  the  antrum  being 
situated  at  a  variable  depth  from  the  surface,  the  intervening 
osseous  tissue  being  of  various  consistency,  it  is  a  source  of 
danger  to  use  a  chisel  driven  by  a  mallet,  which  may  be  sud- 
denly impelled  into  the  interior  of  one  of  those  spaces  or 
into  the  cerebellum,  brain  or  sigmoid. 

"Such  accidents  have  occurred  during  attempts  to  open  the 
mastoid  antrum.  The  sigmoid  sinus  has  frequently  been  ac- 
cidentally opened  by  the  chisel,  several  of  the  cases  surviv- 
ing, though  a  number  have  died.  In  four  unpublished  cases 
which  have  been  communicated  to  the  author,  four  surgeons, 
in  their  several  endeavors  to  open  the  mastoid  antrum,  have 
accidentally  driven  the  chisel  into  the  sigmoid  sinus.  In 
each  of  these  there  was  profuse  hemorrhage,  causing  aban- 
donment of  the  operation ;  the  parts  being  plugged  to  arrest 
bleeding.     Three  of  these  four  patients  ultimately  died.     In 
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two,  the  surgeons  believed  that  death  was  not  hastened  by 
the  accident,  but  from  meningeal  complications  which  pre- 
viously existed.  It  is  probable  that  a  fatal  issue  would  have 
occurred  in  any  case.  In  one,  the  amount  of  hemorrhage  within 
a  few  seconds  was  very  great.  The  patient  died  in  forty- 
eight  hours  from  extensive  cerebro-spinal  meningitis.  A 
hemorrhage  of  considerable  size  was  found  in  the  subdural 
space  in  the  same  cerebellar  fossa.    The  fourth  case  recovered. 

"On  one  occasion,  a  young  surgeon,  in  endeavoring  to  open 
the  antrum  with  a  chisel,  found,  on  giving  it  an  impact  with 
the  hammer,  that  the  instrument  suddenly  entered  a  large 
cavity,  from  which  pus  issued.  At  post  mortem  examination 
it  was  seen  that  the  chisel  had  penetrated  the  sigmoid  groove, 
pushed  aside  the  sinus,  which  was  fortunately  thrombosed,  and 
entered  the  cerebellum,  fromi  which,  on  withdrawal  of  the 
instrument,  pus  flowed. 

"Secondly,  the  repeated  blows  with  the  hammer  impart  con- 
siderable vibration  to  the  mastoid  and  adjoining  structures, 
and  when  the  tegmen  tympani  or  the  sigmoid  groove  is  thinned, 
the  concussion  may  cause  these  thinned  and  pliable  structures 
to  give  way,  or  cause  a  rupture  of  the  granulations  covering 
them,  and  thus  permit  inoculation  of  the  fresh  wounds,  in 
the  membranes,  or  in  the  brain  itself.  Pus  within  the  brain 
or  cerebellum,  received  through  concussion  of  violent  vibra- 
tions or  shocks,  could  easily  be  scattered,  or  a  large  abscess 
near  the  ventricles  or  meninges  might,  by  the  violent  impacts 
conveyed  to  it,  burst  into  the  ventricles  or  meninge-,  thus 
producing  serious  if  not  fatal  results.  On  one  occasion  (in 
a  case  reported  to  the  author  by  the  surgeon  in  charge),  while 
the  chisel  and  mallet  were  being  vigorously  applied  to  open  a 
mastoid  antrum,  the  patient's  breathing  was  suddenly  arrested ; 
the  relations  of  a  large  cerebellar  abscess  which  was  present  be- 
ing probably  disturbed  by  the  communicated  vibrations,  as 
there  was  no  laryngeal  obstruction. 

"Thirdly,  the  aperture  left  by  the  chisel  is  rough  and  ragged 
compared  with  the  polished  surface  and  beveled  edges  ob- 
tained with  burr,  which  greatly  facilitates  the  after-dressing 
and  treatment." 

920  Market  Street. 
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NON-DIPHTHERITIC  MEMBRANOUS  PHARYNGITIS 
AND  RHINITIS  WITH  HYPERPYREXIA  AND 
AN  UNUSUAL  NUMBER  OF  COMPLI- 
CATIONS—REPORT OF  CASE.* 

By  James  F.  McCaw,  M.  D., 

watertown,  n.  y. 

oculist,  aurist  and  laryngologist  to  the  city  hospital 
and  jefferson  county  orphan  asylum  ;  member  of  the 
jefferson  county  and  new  york  state  medical  societies, 
the  american  academy  of  ophthalmology  and  oto- 
laryngology, fellow  of  the  american  laryngological, 
rhinological  and  otological  society,  etc. 

The  case  which  affords  the  basis  for  this  paper,  I  saw 
in  consultation  with  Dr.  J.  D.  Spencer  and  Dr.  C.  N.  Bibbins, 
March  15,  1904,  when  the  following  history  was  obtained. 

Patient,  female,  aged  28  years.  Mother  died  of  pulmonary 
tuberculosis.  While  in  New  York  City,  about  four  and  a  half 
years  ago,  she  developed  an  acute  purulent  otitis  media,  fol- 
lowed by  mastoiditis  on  the  left  side,  and  was  operated  upon  for 
the  same  by  a  very  eminent  general  surgeon,  after  consultation 
with  a  prominent  member  of  this  society.  From  this  she  made 
an  uneventful  recovery,  and  had  been  perfectly  well  until  six 
weeks  before,  when  she  suffered  from  an  attack  of  influ- 
enza. 

Although  up  and  around,  she  was  still  weak  and  exhausted, 
not  having  fully  recovered  from  her  influenza  attack,  when 
her  present  illness  began  one  week  ago  with  a  severe  sore 
throat,  a  profuse  watery  nasal  discharge,  followed  by  a  chill, 
high  rise  of  temperature,  rapid  pulse  and  marked  prostra- 
tion. About  twelve  hours  later,  a  pseudo-membrane  began 
to  develop,  first  on  the  tonsils,  rapidly  spreading  to  the  soft 
palate   and  tongue,   extending  thence   to  the  pharynx,   post- 
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nasal  space  and  nares.  The  nostrils  were  so '  completely  oc- 
cluded that  it  was  impossible  to  force  air  through  them  thirty- 
six  hours  from  the  beginning  of  her  illness.  Twelve  hours 
later  redness,  swelling,  edema  and  pain  had  developed  over 
the  superior  maxillary  and  infraorbital  region  of  both  sides, 
more  pronounced,  however,  over  the  right.  Pain  in  the  left 
ear,  with  subsequent  purulent  discharge  and  the  same  condi- 
tion in  the  right,  followed  in  quick  succession. 

I  first  saw  the  case  at  this  stage  of  development  and  upon 
examination  found  the  following  conditions:  Patient  pro- 
foundly prostrated,  mental  hebetude,  temperature  104.5°  F., 
pulse  126,  and  swallowing  difficult.  There  were  noticeable 
chemosis  and  proptosis  of  the  right  eye,  redness  and  swell- 
ing over  the  antral  and  infraorbital  region  on  each  side,  with 
pain  and  tenderness  on  pressure  over  the  same  areas.  Nasal 
obstruction  was  complete.  Each  nostril  was  found  occluded 
with  a  thick  gravish-white  membrane  which  completely  filled 
the  cavities.  .  This  membrane  covered  the  post-nasal  space, 
extended  down  the  posterior  and  lateral  pharyngeal  walls  to 
the  tonsils  and  soft  palate  and  involved  the  lateral  walls  of 
the  buccal  cavity  and  tongue  as  far  forward  as  the  tip.  This 
pseudo-membrane  was  deposited  on  the  tonsils,  soft  palate, 
tongue  and  buccal  cavity  in  the  form  of  large  islands,  between 
which  was  red  and  highly  inflamed  mucous  membrane ;  while 
in  the  nasal  chambers,  post-nasal  space  and  pharynx  its  con- 
tinuity seemed  to  be  unbroken.  Any  attempt  at  removal  of- 
this  deposit  left  a  raw  and  bleeding  surface. 

The  membrana  tympani  in  each  ear  was  very  highly  in- 
flamed, edematous  and  bulging,  with  a  small  perforation  in 
the  lower  posterior  quadrant  of  each,  from  which  bead-like 
drops  of  pulsating  pus  were  oozing.  No  swelling  or  red- 
ness over  the  mastoids,  but  slight  tenderness  on  deep  pressure 
over  the  left.  Each  membrana  tympani  was  freely  incised, 
and  an  examination  of  the  pus  from  these  and  swabbings 
from  the  throat  and  nostrils  showed  staphylococci  present  in 
great  numbers  with  a  few  streptococci.  Klebs-Loefler  bacillus 
was  absent. 

As  a  result  of  this  finding,  I  attempted  to  clear  the  nostrils 
of  the  deposit  as  thoroughly  as  possible  without  treating  the 
mucous  membrane  too  harshly,  and  instituted  regular  syringing 
of  the  same  with  bichloride  solution  1-10,000.  followed  by 
a  mild  alkaline  solution  everv  three  hours.    The  other  areas  of 
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infection  were  treated  in  a  similar  manner.  This,  together 
with  supporting  treatment,  constituted  my  method  of  attack. 

For  the  next  four  days,  the  general  condition  of  the  patient 
seemed  to  remain  about  the  same,  temperature  ranged  between 
104°  and  105.5°  F.,  pulse  120  to  140;  mental  hebetude  alter- 
nating with  mild  delirium  supervened.  About  this  time  there 
was  noticed  less  activity  in  the  reformation  of  the  false  mem- 
brane, it  was  less  tenaceous,  coming  away  more  easily  and 
not  leaving  that  extremely  red  and  bleeding  surface,  as  had 
previously  occurred.  The  swelling  and  redness  over  the  infra- 
orbital and  antral  regions  slowly  subsided  and  tenderness 
disappeared.  The  false  membrane  had  entirely  disappeared 
in  ten  days  and  her  general  condition  improved,  but  there  had 
in  the  meantime  appeared  some  swelling,  redness  and  increased 
tenderness  over  the  left  mastoid  region.  About  this  time  pro- 
nounced gastro-intestinal  symptoms  supervened,  followed  by 
tympanites,  but  only  slight  diarrhea  and  tenderness.  To  this 
was  added  a  most  annoying  cystitis  with  constant  and  severe 
pain.  With  these  developments  her  temperature  again  be- 
came high  with  frequent  chilly  sensations.  A  Widal  test 
gave  a  negative  result. 

In  view  of  her  general  condition,  which  was  very  bad  at 
this  time,  I  did  not  feel  warranted  in  subjecting  her  to  the 
shock  of  opening  the  mastoid,  but  was  contented  with  keep- 
ing the  middle  ear  thoroughly  drained,  meeting  the  other 
•indications,  and  getting  the  patient  in  a  condition  where  I  felt 
her  life  would  not  be  jeopardized  by  a  mastoid  operation. 
About  one  week  from  this  time,  I  opened  the  mastoid,  cutting 
down  through  the  cicatricial  tissue  of  the  old  wound  open- 
ing into  an  abscess  cavity.  Although  some  difficulty  was  ex- 
perienced in  locating  the  antrum  on  account  of  distorted  land- 
marks, this  was  finally  accomplished.  The  zygomatic  cells, 
those  in  the  upper  posterior  portion,  and  the  tip  cells  which  had 
been  left  at  the  time  of  her  previous  operation  were  found 
involved  and  necrotic.  All  diseased  tissue  was  thoroughly 
curetted  away  and  the  mastoid  wound  dressed  in  the  usual 
manner. 

From  this  the  patient  rallied  nicely  and  was  convalescing 
satisfactorily  when  two  weeks  later  she  began  to  complain  of 
a  fullness  and  pain  in  the  left  side  of  throat,  temperature 
101°,  pulse  accelerated.  Upon  examination  there  could  be 
seen  on  the  left  side  of  the  posterior  wall  of  pharynx,  on  a 


MEMBRANOUS  PHARYNGITIS  AND  RHINITIS.  97 

line  with  the  soft  palate  and  extendinq-  upward,  a  deep  purplish 
red,  slightly  tumefied  area.  Pronounced  bulging  of  this  area, 
crowding  the  soft  palate  forward,  tenderness  to  pressure  and 
an  indurated  feeling  at  a  corresponding  point  on  the  neck, 
dysphagia  and  increased  constitutional  symptoms  supervened 
in  thirty-six  hours ;  at  which  time  a  large  retro-pharyngeal 
collection  of  pus  was  evacuated  with  immediate  relief.  From 
this  time  on  the  patient  made  a  rather  slow  but  uneventful 
recovery. 

In  medical  literature  there  is  a  lack  of  unanimity  among 
authors  regarding  the  nature  and  classification  of  these  cases. 
They  are  described  as  diphtheritic,  diphtheroid,  fibrinous  and 
membranous  pharyngitis  and  rhinitis,  phlegmonous  pharyn- 
gitis, streptococcus  infection,  staphylococcus  infection,  etc., 
all  of  which  is  very  confusing. 

The  question,  then,  of  etiology  and  diagnosis  becomes  one 
of  interest  and  importance.  In  my  own  case  I  must  confess 
that  at  first  I  accepted  the  report  of  the  bacteriologist  with 
some  skepticism,  as  the  clinical  evidence  seemed  to  warrant 
a  diagnosis  of  diphtheritic  infection.  However,  after  a  more 
careful  study  of  the  case,  we  find  abundant  evidence  to  ac- 
count for  the  unusual  symptoms  and  phenomena  present.  Most 
authors  tell  us  that  non-diphtheritic,  membranous  or  fibrinous 
rhinitis  or  pharyngitis  is  a  mild  disease  with  only  slight  con- 
stitutional symptoms,  usually  occurring  in  children,  the  tem- 
perature rarely  going  above  101°  in  the  severer  cases,  and 
in  some  the  symptoms  are  insignificant  after  the  second  day. 
While  this  may  be  so  in  the  majority  of  cases,  it  was  clearly 
the  exception  here.  The  wide  distribution  of  the  false  mem- 
brane, with  evident  involvement  of  the  nasal  accessory  sinuses, 
the  hyperpyrexia  and  extreme  prostration,  evidence  of  a  pro- 
found and  virulent  infection,  at  first  seem  incompatible  with 
the  bacteriological  finding,  but  when  it  is  considered  that  this 
patient  was  convalescing  from  an  attack  of  influenza,  her 
physical  condition  and  resisting  power  of  the  tissues  neces- 
sarily low.  it  is  easy  to  account  for  the  unusual  activitv  and 
virulence  of  the  invading  organism,  and  the  number  of  sub- 
sequent complications. 

The  mastoid  complication  was  of  added  interest  as  further 
evidence  in  substantiating  the  views  of  those  who  strongly 
advocate  the  entire  removal  of  all  mastoid  cells,  including  the 
zygomatic  group  and  tip  whenever    the    process  is  attacked 
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surg'ically.  Where  this  is  not  done  and  a  second  operation 
becomes  necessary  at  any  time,  it  is  made  more  difficult  from 
the  destruction  of  the  surgical  landmarks. 

In  considering  the  complicating  retro-pharyngeal  abscess, 
the  possibility  of  an  extension  or  burrowing  of  pus  from  the 
mastoid  wound  might  be  thought  of,  but  the  wound  was  per- 
fectly clean,  and  although  searched  for,  no  opening  of  com- 
munication could  be  detected.  Another  point  against  this 
view  is  the  fact  that  the  first  evidence  of  its  appearance  was 
in  the  posterior  pharyngeal  wall  and  later  was  felt  in  the  neck. 
From  this  we  conclude  it  was  another  complication  of  the  pri- 
mary infection. 

The  last,  but  by  no  means  the  least  in  interest,  is  the  pathol- 
ogy of  these  cases.  The  fact  has  been  clearly  demonstrated 
by  experimentation  that  general  systematic  infection  may 
take  place  by  dissemination  of  the  poison  from  the  upper  air 
passages ;  in  some  cases  passing  through  the  lymphatics  with 
great  enlargement  of  the  cervical  lymph  glands ;  in  others 
directly  into  the  blood  current  by  way  of  the  small  capillaries 
and  so  reaching  the  general  circulation.  These  facts  have  been 
proven  beyond  question  and  I  think  they  are  now  accepted 
by  most  observers. 

The  question  naturally  suggests  itself,  why  is  it,  that  in 
some  cases  the  clinical  evidence  of  general  infection  are  so 
much  more  profound,  and  the  local  manifestation  so  different 
from  others,  in  which  the  infecting  agent  is  apparently  the 
same?  Poynton,  before  the  British  Medical  Association,  sums 
up  the  situation  very  clearly  when  he  says :  "That  border 
line  between  pathogenic  and  non-pathogenic  is,  in  my  opinion, 
the  weak  side  of  bacteriology  at  the  present  time.  Because  of 
the  obscurity  of  this  most  pressing  question.  I  have  always 
fought  hard  against  any  assumption  that  whether  a  sore  throat 
is  septic,  or  rheumatic,  or  catarrhal,  is  simply  a  question  of 
the  resistance  of  the  patient.  In  opposition,  I  maintain  that 
we  do  not  know  when  we  look  at  such  a  throat  whether  the 
fate  of  the  patient  turns  upon  his  resisting  powers  or  upon 
some  special  properties  in  the  infective  agent.  Certainly  I 
think  we  shall  admit,  so  far  as  diphtheria  is  concerned,  much 
rests  with  the  micro-organisms,  and  though  in  those  other 
infections  so  vaguely  termed  septic,  we  are  at  present  in 
confusion,  I  hold  firmly  to  the  view  that  when  you  have  great 
clinical  differences,  then  you  have  some  special  factor  in  the 
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infective  agent.  I  admit  the  factor  of  personal  resistance, 
but  not  as  the  explanation  of  the  great  differences  that  there 
are  between  the  illnesses  that  follow  rheumatic,  septic  and 
catarrhal  sore  throats.  In  the  search  for  these  differences, 
difficult  and  slow  though  it  may  be,  lies  the  hope  of  the  dis- 
covery of  the  special  poisons  and  their  antidotes."  He  also 
alludes  to  the  fact  that  probably  infection  from  the  throat  may 
occur  without  any  appreciable  local  symptoms,  that  the  local 
inflammation  is  only  a  measure  of  the  local  disease,  and  not 
of  the  tendency  to  general  infection. 
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REPORT  OF  A  CASE  OF  DEFORMITY  OF  THE  AURI- 
CLE  FROM    PERICHROXDITIS    FOLLOWING 
RADICAL  OPERATION  FOR  CHRONIC 
MIDDLE  EAR  SUPPURATION  AND 
MULTIPLE  FURUNCLES. 

By  William  H.  Haskin,  M.  D., 

NEW   YORK. 

The  patient,  Mrs.  M.  \V.,  age  36  years,  was  referred  to  me 
by  Dr.  T.  J.  Harris  on  June  6,  190.5.  His  records  report  that 
she  complained  of  headaches,  dropping  in  the  posterior  nares 
and  oppressive  breathing. 

On  April  17th  a  spur  was  removed  from  the  right  side  of 
the  septum,  and  treatment  was  given  twice  weekly  for  hyper- 
trophic conditions  throughout. 

June  7th  still  complained  of  headaches,  though  breathing 
was  easier  and  post-nasal  dropping  less.  As  the  pains  were 
always  referred  to  the  left  side  of  the  head,  she  was  sent  to 
me  for  an  ear  examination. 

Her  history  to  me  was  that  she  had  had  a  severe  attack  of 
diphtheria  seven  years  ago,  followed  by  an  abscess  in  the  left 
ear  which  ran  steadily  for  five  months.  She  also  said  that 
all  her  troubles  dated  from  that  time.  She  complained  of 
marked  deafness  in  left  ear,  of  severe  ear-aches  at  intervals  and 
of  hearing  her  own  voice  repeat  itself,  in  the  left  ear. 

Hearing  tests  showed  :  Watch  on  contact  only ;  Acoumeter, 
8  inches ;  Weber,  -f-  left ;  Rinne  B  C  better  than  A  C  for  C,  fork. 

The  canal  appeared  normal.  The  membrana  tympani  pre- 
sented marked  retraction  of  lower  and  anterior  portions,  with 
extensive  calcareous  deposits  and  a  large  perforation  into  the 
attic  which  appeared  full  of  cholesteatoma,  but  dry.  The  Eusta- 
chian tube  was  freely  open  and  dry.  There  were  no  evidences 
of  acute  inflammatory  action  present,  and  no  treatment  was 
advised  as  long  as  existing  conditions  remained. 

June  19th  she  returned  with  an  extensive  furuncle  at  the 
meatus  which  was  evacuated,  and  on  its  subsidence  the  attic 
w'as  found  to  be  discharging. 


DEFORMITY  OF  AURICLE  AFTER  OPERATION.       101 

June  25th  another  furuncle  appeared,  and  this  was  accom- 
panied by  a  greenish,  very  offensive  pus.  in  which  were  found 
the  bacilkis  pyocyaneus  from  the  middle  ear.  From  that  date 
the  patient  got  no  relief  from  pain,  and  the  superior  and  pos- 
terior walls  apparently  became  involved  throughout.  A  deep 
incision  from  the  attic  outward  was  made  under  gas.  but  did 
not  improve  the  condition.  The  patient  was  using  hot  bichlorid 
douches  and  external  hot  poultices. 

On  July  12.  1905.  she  was  admitted,  on  the  advice  of  Dr. 
Harris,  and  operated  up>on,  on  the  following  day,  under  gas 
and  ether  anesthesia.  The  usual  radical  operation  was  per- 
formed, there  being  present  throughout  a  condensing  osteitis. 
The  antrum  and  attic  were  found  filled  with  cholesteatoma 
and  granulations,  which  were  thoroughly  removed.  The  facial 
canal  was  exposed  in  its  descending  portion,  but  the  nerve 
was  not  severed.  The  canal  was  split  and  then  packed  with 
iodoform  gauze.  The  posterior  wound  was  sutured  with  silk, 
and  sterile  dressings  were  used. 

Subsequent  history :  Written  by  Dr.  Foster,  the  house  sur- 
geon. 

July  15.     Outer  dressing  changed.     Wound  clean  and  dry. 

July  19.  First  dressing.  Wound  clean  and  looking  well. 
Stitches  removed  from  posterior  wound.  Healing  here  per- 
fect. 

July  22.  Wound  inside  looking  well.  Considerable  soreness 
and  redness  about  canal  entrance,  especially  above  where  flap 
was  cut. 

July  23-25.  Wound  granulating  nicely,  but  inflammation 
about  canal  grows  worse.  Apparently  a  chondritis  or  peri- 
chondritis has  set  in.     Taken  home. 

From  this  time  until  August  4th  patient  was  dressed  in 
clinic.  Swelling  about  canal  increased  and  spread  to  whole 
of  cartilaginous  auricle.  Patient  suffered  intensely  and  was 
re-admitted  to  hospital  August  4,  1905. 

August  5.  Intense  inflammation  of  auricle  and  much  pain. 
Dressed  with  Burrow's  solution. 

August  7.  Swelling  of  auricle  continues  to  increase ;  feel- 
ing of  fluctuation  in  it.     Burrow's  solution  continued. 

August  10.  .\uricle  paler,  but  more  fluctuating;  pain  still 
severe. 

August  11.  Auricle  incised  under  gas  anesthesia.  Open- 
ing made  behind.  Considerable  pus  evacuated.  Packed  with 
iodofomi  gauze.    Middle  ear  looking  well. 
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August  13.  Packing  changed.  Considerable  pus  evacu- 
ated. Still  much  deformity  of  auricle  and  a  great  deal  of  pain. 
Patient  requires  some  narcotic  almost  every  night. 

This  condition  continued  with  little  change  for  the  next 
two  weeks.  It  was  apparent  that  the  cartilage  was  coming 
away  little  by  little. 

After  September  1st  the  discharge  became  more  scanty  and 
the  auricle  began  to  contract.  When  she  was  discharged  Sep- 
tember 12th  the  auricle  was  almost  devoid  of  cartilage  and  the 
posterior  wound  in  it  clean.  However,  there  had  set  up  some 
swelling  about  the  tragus,  with  some  tenderness. 

September  13.  Small  fistula  in  posterior  surface  of  auricle. 
Hard  mass  just  under  skin  in  front  of  tragus  has  been  grad- 
ually swelling  and  apparently  fluctuating.  Advised  opening, 
but  patient  refused,  so  hot  poultices  were  applied.  Middle 
ear  perfectly  dry.     No  improvement  in  hearing. 

Present  condition : 

Auricle  badly  deformed  from  destruction  of  cartilage.  Canal 
and  middle  ear  dry  and  completely  healed.  No  pain.  Hearing 
the  same  as  before  operation.  No  ill  effect  from  opening  the 
facial  canal. 

The  literature  of  perichondritis  is  comparatively  scarce. 
Politzer  after  describing  it  makes  the  remark  that  since  the 
advent  of  the  radical  operation  this  condition  is  not  so  rare. 

Dr.  K.  Gruening,  in  the  Archives  of  Otology,  1890,  said  that 
he  had  seen  but  two  cases. 

Dr.  Ferer,  in  the  same  number  of  the  Archives,  said  that 
cases  were  very  rare,  only  three  observers,  Chimani,  H.  Knapp 
and  O.  D.  Pomeroy  having  reported  any. 

Dr.  Kipp  says  it  might  be  caused  by  too  deep  incisions  into  the 
cartilage  in  cases  of  furunculosis. 

Dr.  H.  Knapp,  in  the  Archives  of  1890,  1898,  1902,  re- 
ports cases,  but  always  idiopathic. 

So  far  as  I  have  been  able  to  obsen'e  from  published  re- 
ports, there  are  none  following  the  operation  for  the  radical  cure, 
but  I  feel  this  must  be  due  to  pcwr  indexing,  for  the  Index 
Medicus,  the  Surgeon  General's  Report  of  the  Medical  Library 
and  others  were  searched  with  the  aid  of  the  librarian. 

I  believe  that  this  case  was  due  to  the  previous  condition  of 
furunculosis,  and  not  to  infection  from  the  radical  operation, 
properly  speaking,  for  the  wound  healed  by  first  intention,  and 
the  bony  cavity  healed  without  interruption,  as  can  be  seen. 
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VIII. 

ACTINOMYCOSIS    OF    THE    MIDDLE    EAR,    WITH 
POST-MORTEM    FINDINGS. 

By  Joseph  C.  Beck,  M.  D., 

chicago,  ill. 

Inasmuch  as  cases  of  actinomycosis  of  the  middle  ear  belong 
to  the  very  rarely  observed  affections,  especially  so  when  this 
is  the  cause  of  death,  I  believe  a  thorough  description  and 
report  of  the  same  will  be  of  more  than  ordinary  interest.  This 
case  has  already  been  reported  from  the  clinical  standpoint  by 
Zaufal,  of  Prague,  and  by  myself,  with  some  reference  to  the 
post-mortem  findings,  and  a  short  abstract  of  the  same  which 
follows : 

Carl  J.,  5i  years  old,  farmer,  always  healthy,  never  any 
ear,  nose  or  throat  trouble,  had  had  for  about  six  months 
swelling  back  of  the  ear  and  the  side  of  the  neck  on  the  left 
side.  This  swelling  was  at  first  hard,  soon  softened  and  was 
never  painful.  Later  on,  a  third  swelling  appeared,  also  on 
the  left  side  of  the  neck,  which  opened  and  discharged  pus 
through  a  small  fistula.  When  the  first  swelling  appeared  he 
noticed  that  his  hearing  became  affected,  but  no  subjective 
symptoms  appeared. 

Status.  A  well  developed  man,  showing  no  pathological 
changes  in  his  heart,  lungs,  abdominal  viscera,  cerebro-spinal 
and  genito-urinary  organs. 

The  nose.  Hypertrophic  rhinitis,  septum  deviated  to  the 
left. 

Post-nasal   space.     Examination   is  negative. 

The  mouth.  The  majority  of  his  teeth  are  absent,  and  the 
alveoli  are  smooth.  Some  of  the  teeth  are  carious,  but  no 
periostitis  or  fistulae  can  be  found  anywhere. 

The  tonsils.  Small,  pale  and  with  no  ulceration.  They  are 
not  painful  on  pressure,  and  no  pus  exudes  on  compression. 
The  contents  of  two  large  lacunae  removed  and  examined  micro- 
scopically show  various  kinds  of  cocci,  and  bacilli  and  stain  by 
the  Gram  method,  showing  fragments  of  threads,  which  re- 
semble the  arrangement  of  actinomvces. 
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Oropharynx.     Xcc^ative. 

The  ears.     Functional  test: 

R.  L. 

vox.  ()  meters,  vox  0.5  meters, 

V.  s..  1  meter.  v.  s. 

The  Rinne  test  is  positive  on  the  ri^ht  and  negative  on  the 
left,  and  the  Weber  test  lateralizcs  to  the  left. 

The  external  canal  of  the  left  ear  shows  no  secretion.  The 
upper  posterior  wall  is  sagged  down  so  that  the  external  audi- 
tory canal  presents  the  slit-shaped  appearance,  and  only  a 
very  narrow  part  of  the  tympanic  membrane  can  be  seen,  and 
that  appears  grayish  in  color.  The  right  ear  appears  normal, 
except  that  the  membrana  tympani  is  slightly  thickened.  The 
pinna  on  the  left  side  is  pushed  very  markedly  forward  from 
the  side  of  the  head,  and  the  anterior  surface  of  the  mastoid 
appears  edematous,  but  not  painful  on  pressure  or  percussion. 
A  swelling  about  the  size  of  the  palm  of  the  hand  is  situated 
over  the  region  of  the  mastoid  and  reaches  downward  and  back- 
ward, but  not  distinctly  fluctuating;  it  has  a  very  deep  red 
color.  Another  swelling  is  situated  more  anteriorly,  passing 
downward  and  into  the  depth  of  the  tissues.  It  has  sim- 
ilar characteristics  on  palpation  and  inspection,  and  has  a  fistu- 
lous opening  in  the  region  of  the  tip  of  the  mastoid.  When 
these  swelHngs  are  compressed,  one  can  obtain  a  greenish 
pus  containing  small  granules.  During  the  patient's  stay  at 
the  hospital  another  swelling  appeared  near  the  angle  of  the 
jaw  on  the  left  side,  at  first  very  hard,  then  softening  down 
and  soon  becoming  fluctuating,  but  it  did  not  communicate  with 
the  fistula.  By  probing  the  fistula  no  loose  necrotic  bone  or 
any  rough  surface  of  bone  is  to  be  detected. 

An  operation  was  decided  upon,  diagnosis  having  been  made 
of  a  chronic  suppurative  middle  ear  disease,  with  mastoid  in- 
volvement and  secondary  abscesses  in  this  region,  without 
rupture  of  the  tympanic  membrane ;  the  possibility  of  an  actin- 
omycotic process  was  considered. 

Operation.  The  usual  method  of  operating  was  pursued  as 
far  as  the  antrum  mastoidei,  cleaning  out  all  the  mastoid  cells 
which  were  filled  with  granulations.  The  characteristic  green- 
ish granules  of  actinomycosis  were  not  found  until  the  depth 
of  the  antrum  mastoidei  was  reached.  All  the  abscesses  about 
the  region  were  thoroughly  opened  up,  curetted  and  drained. 
All  of  these  cavities  contained  the  greenish  pus  and  granules. 
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Inasmuch  as  the  microscopic  diagnosis  of  these  greenish  bodies 
had  not  been  made,  it  was  decided  not  to  do  a  radical  opera- 
tion, leaving  the  ossicles  and  terminating  the  operation  at  this 
point.  Portions  of  the  sternocleido  muscle,  granulation  tissue, 
greenish  bodies  and  pus  were  sent  to  the  pathologic  institute  of 
Prof.  Chiari  for  examination,  and  the  latter  declared  that 
no  actinomycosis  was  present.  (I  learned  from  Prof.  Chiari 
that  the  specimens  were  sent  up  after  they  were  too  dry  and 
unfit  to  make  a  thorough  examination  and  to  recognize  any- 
thing.) 

The  patient  did  not  show  the  usual  improvement  that  follows 
these  simple  operations ;  on  the  contrary,  new  areas  of  infiltra- 
tion developed,  these  at  first  very  hard,  later  softened,  and  dis- 
charging large  amount  of  pus  and  a  number  of  greenish  bodies, 
which  Zaufal  examined  personally,  and  found  to  contain  the 
characteristic  actinomycosis. 

The  patient  now  had  considerable  pain,  and  one  could  see 
the  marked  progress  of  the  aflfection ;  consequently,  another 
diagnosis  was  made,  namely,  actinomycotic  process  of  the  tem- 
poral bone.  It  was  now  one  month  from  the  time  of  the 
first  operation,  and  the  second  operation  was  performed,  which 
was  very  radical  in  removing  every  vestige  of  diseased  bone; 
thoroughly  cleaning  out  all  the  pus  cavities  about  the  neck 
and  thorough  drainage  established.  Patient  lived  one  week, 
and  just  previous  to  death  a  third  surgical  cleaning  was  nec- 
essary in  order  to  relieve  him  of  the  tremendous  pain  that  was 
present,  due  to  the  marked  distention  of  the  pus  cavity.  The 
patient's  death  was  sudden,  due  to  an  intracranial  hemorrhage 
which  proved  to  be  the  ulceration  of  a  huge  blood  vessel  in 
the  vicinity  of  this  destructive  process. 

Post-Mortem  Examination.  Conducted  by  Prof.  H.  Chiari. 
The  body  is  well  developed,  muscular  with  very  little  super- 
ficial fat ;  it  is  pale,  with  usual  post-mortem  spots  on  back.  Post- 
mortem contractures  are  well  pronounced;  pupils  contracted 
symmetrically.  In  the  region  back  of  the  left  ear  and  lower 
jaw  a  T-shaped  incision  is  observed,  and  from  this  a  number 
of  small  incisions  lead  forward  to  the  side  of  the  neck  and 
backward  to  the  back  of  the  head.  Some  are  united,  but 
most  of  them  are  open  and  granulating,  discharging  quantities 
of  pus.    The  soft  parietes  are  pale. 

The  skull.  Measures  57  cm.  in  the  horizontal  plane.  It 
is  of  the  usual  thickness,  and  its  inner  surface  corresponds  to 
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the  usual  appearance  of  the  skull.  The  dura  is  tense.  Sinus 
falciformis  contains  a  small  quantity  of  liquid  blood  and  fibrin. 

The  brain.  In  the  subarachnoid  space  and  the  undersur- 
face  of  the  cerebullum,  medulla  oblongata  and  pons  varolii, 
the  base  shows  especially  fresh  extravasated  blood,  but  par- 
tially coagulated,  and  a  small  quantity  of  this  blood  was  also 
found  in  the  subdural  space  at  the  base  of  the  skull.  The 
basillar  arteries  are  normal.  The  left  vertebral  artery  at  the 
lowest  intracranial  portion  is  very  much  thickened,  partially 
thrombosed,  and  soft  to  the  touch.  The  pachymeninges  and 
the  underlying  connective  tissue  in  the  region  of  the  left 
arteria  vertebralis  are  infiltrated  with  pus  which  contains  green- 
ish granules  of  actinomycosis.  The  internal  meninges  are 
greatly  thickened,  edematous,  extremely  congested  and  can  be 
peeled  off  readily.  The  convolutions  are  of  the  usual  form.  The 
lateral  ventricles  are  dilated,  and  filled  with  a  reddish  serum. 
The  third  and  fourth  ventricles  contain  a  little  clotted  blood. 
The  brain  structure  itself  is  a  little  harder  than  norn-.ai,  and 
contains  a  fair  amount  of  blood. 

The  diaphragm  reaches  on  the  right  side  up  to  the  third 
rib,  and  on  the  left  to  the  fourth. 

The  air  passages.  The  mucous  membrane  of  the  mouth, 
pharynx  and  larynx  is  pale  ;  trachea  contains  a  small  amount  of 
mucus. 

The  teeth  are  very  defective.  Central  and  lateral  incisors, 
the  right  canine,  the  second  molar  (right),  and  the  root  of  the 
left  canine  in  the  upper  jaw  are  present.  The  four  incisors  and 
the  right  molar  are  in  good  condition.  The  gingival  margin 
shows  no  sign  of  an  ulcerative  process. 

The  tongue  is  negative. 

The  tonsils  are  pale,  somewhat  larger  than  normal,  the  right 
one  on  cross-section  appearing  about  normal ;  the  left,  however, 
shows  a  number  of  dilated  crypts,  and  nodules  of  yellowish 
appearance.  From  the  outer  margin  of  the  left  tonsil  and 
running  outward  are  a  number  of  fistulous  tracts,  which  are 
markedly  infiltrated.  These  tracts  terminate  in  a  large  abscess 
containing  actinomycotic  granules.  Pharyngeal  tonsil  and 
ostium  tubae  are  of  normal  appearance. 

A  more  thorough  examination  of  the  field  of  operation  shows 
that  in  the  deep  muscular  layers  of  the  left  side  of  the  back 
and  neck,  also  higher  in  the  region  of  the  cervical  vertebrae, 
a   number  of   pus-infiltrated   areas   of   a   radiating   character 
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exist,  and  the  pus  contains  many  clearly  distinguishable  green- 
ish bodies  of  the  size  of  a  hemp  seed. 

The  joint  surfaces  between  the  epistropheus  and  atlas,  also 
both  atlanto-occipital  joints  are  filled  with  pus;  the  articulat- 
ing cartilage  on  the  left  side  of  the  latter  joint  is  absent. 
The  bones  are  all  infiltrated  with  pus,  especially  so  is  the 
body  of  the  sphenoid,  as  far  as  the  dorsum  of  the  sella  tur- 
cica. From  the  left  joint  surface  of  the  atlanto-occipital,  the 
pus  infiltrations  can  be  very  clearly  traced  to  the  left  side 
of  the  squama  occipitalae,  and  the  posterior  surface  of  the 
mastoid  process,  including  the  incisurae  mastoidei.  All  these 
surfaces  show  plainly  that  they  are  bare  of  periosteum ;  they 
are  very  rough.  The  foramen  mastoidei  is  laid  bare  by  the 
operation  and  locked  up  with  a  hard,  reddish-brown  thrombus. 
The  lateral  wall  of  the  processus  mastoidei,  including  the 
bony  posterior  superior  portion  of  the  external  auditory  canal, 
was  also  removed  at  the  time  of  the  operation.  This  large 
defect  is  covered  with  unhealthy  granulations.  The  antrum 
mastoidei  and  cavum  tympani  are  broadly  laid  bare,  and  are 
filled  with  a  similar  kind  of  granulations.  The  left  Eustachian 
tube  is  patent,  and  its  mucous  membrane  is  smooth  and  pale. 
The  malleus  and  incus  are  absent.  There  is  no  suppurative  pro- 
cess in  the  bony  wall  of  the  cavum  tympani.  A  fistulous  tract 
can  be  traced  wath  a  fine  probe  from  the  cavum  tympani  to- 
wards the  exposed  incisura  mastoidei,  which  was  not  opened 
up  during  the  operation.  The  left  sigmoid  sinus  is  filled  out 
with  a  fine  thrombus  of  a  light  yellow  color,  which  is  firmly 
adherent.  The  cervical  glands  on  the  left  side  are  somewhat 
enlarged,  and  on  cross-section  show  whitish  discolorations. 

The  large  cervical  vessels  on  both  sides  are  normal. 

The  heart,  lungs  and  all  abdominal  viscera  are  normal. 

Microscopic  examination.  Dr.  Herrick,  of  Chicago,  made 
serial  sections  of  the  left  tonsil,  and  found  no  actinomycosis 
therein.  The  plugs  found  in  the  tonsil  showed  them  to  be 
composed  of  debris,  epithelium,  leucocytes,  but  no  actinomyces. 
The  lymph  follicles  showed  no  pathologic  change.  The  peri- 
tonsillar and  muscular  tissues  were  infiltrated  with  pus  and 
."showed  a  few  supposedly  actinomyces. 

The  pathologico-anatomic  diagnosis  is,  therefore,  as  follows : 

1.  Actinomycosis  partis  mastoidei  ossis  temporis  sinistri. 

2.  Actinomycosis  ossis  sphenobasillaris,  et  atlantis  et  cpis- 
trophii  textus  cellulosi  et  musculorum  coli. 
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3.  Haemorrhaijia  intermeningealis  et  ruptura  arteriae  ver- 
tebralis  sinistrae,  suppuratione  actinomycotica  affectae. 

4.  Vulnus  trepanatione  processi  mastoidei  sinistri. 
Portions  of  the  temporal  and  occipital  bones  were  excised 

and  I  examined  them  microscopically,  as  well  as  parr  of  the 
ruptured  artery  in  order  to  determine  whether  the  affection 
of  the  artery  was  due  to  the  actinomycotic  process,  or  whether 
other  microorjc:anisms  took  part  in  this  most  destructive  pro- 
cess. Decalcify in.cT  the  bone,  especially  the  articulating  sur- 
faces of  the  vertebrae,  which  showed  such  marked  macro- 
scopic chanjjes,  T  obtained  these  splendid  sections.  Usin,£^  the 
Gram-Weigert  method  of  straining,  also  Mallory,  we  showed 
distinctly  an  osteomyelitis  with  areas  characteristic  of  actino- 
mycosis, and,  with  an  immersion  lense  can  be  demonstrated 
the  characteristic  ray  fungus,  with  its  clubs  and  threads. 
The  bone  itself  does  not  seem  to  have  suffered  a  great 
deal  of  destruction,  and  shows  that  the  process  here  is  of 
but  recent  origin.  Other  bacteria  were  not  found.  The  artery 
shows  true  actinomycosis  within  its  walls. 

EPICRISIS. 

The  epicrisis  of  this  subject  is  as  follows : 

1.  Actinomycosis  of  the  middle  ear. 

2.  Propagation  of  the  same  to  the  neighboring  structures ; 
that  is,  soft  parts  as  well  as  bone  at  the  base  of  the  skull,  in- 
cluding the  basillar  artery. 

3.  An  arteritis  actinomycotica,  with  its  final  rupture  and 
fatal  hemorrhage. 

The  question  one  is  to  ask  in  this  case  is  how  may  the 
middle  ear  have  become  infected?  Perhaps  from  the  peri- 
tonsillar structures,  which  showed  such  distinctly  actinomycotic 
changes  post-mortem.  The  other  routes  whereby  the  middle 
ear  may  have  become  infected  are  through  the  Eustachian 
tube,  through  the  external  auditory  meatus,  by  means  of  an 
embolus  lodging  within  the  ear,  by  some  of  the  terminal  arteries 
of  the  ear,  or  by  the  process  extending  from  the  lower  jaw, 
a  most  frequent  place  for  actinomycotic  affections. 

The  literature  on  this  subject  is  very  scarce,  and  with  the 
exception  of  this  case  I  have  only  been  able  to  find  one  other 
case  of  actinomycosis  of  the  middle  ear,  and  that  is  the  case 
of  Majocchi,  of  Italy,  in  the  Refera  Media,  1892,  p.  120. 
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Through  the  kindness  of  Professor  Ferraninii,  of  Italy,  I 
was  able  to  obtain  the  original  article  of  Majocchi,  and  he 
states  that  in  his  case  the  actinomycosis  was  first  in  the  lung, 
and  that  during  a  coughing  spell  he  believes  a  part  of  the 
expectoration  infected  with  actinomycosis  was  thrown  into 
the  Eustachian  tube,  and  by  that  route  infected  the  middle 
ear. 

Ponfick  speaks  of  a  case  of  affection  of  the  ear  by  means 
of  the  actinomyces,  but  secondary  to  an  infection  of  the  lower 
jaw.     In  his  case  the  external  ear  was  principally  involved. 

In  conclusion,  I  wish  to  express  my  sincerest  thanks  to  my 
teachers,  Prof.  H.  Chiari  and  Zaufal,  in  giving  me  the  op- 
portunity to  follow  this  case  from  beginning  to  end,  and  aid- 
ing me  in  the  study  of  the  pathologic  investigation  of  the 
same. 


IX. 

KELOID   TUMORS. 

By  Ghorge  a.  Webster,  M.  D., 
boston,  mass. 

assistant  aural  surgeon,  massachusetts  charity  eye  and 
ear  infirmary. 

My  interest  in  this  subject  was  aroused  by  seeing  in  a  clin- 
ical case,  a  negress,  a  keloid  growth  about  the  lobule  of  the 
ear.  It  had  recurred,  larger  than  ever,  a  few  months  after 
removal. 

Synonyms.  Cheloid,  Kelis,  Kelos ;  Fr.  Cheloide;  Ger. 
Knollenkrebs. 

Description.  We  have  a  tumor  of  varying  size,  projecting 
above  the  level  of  the  skin  in  a  smooth,  flat,  hard,  well-defined 
mass.  In  color  it  is  white,  pink,  or  in  negroes,  varying  with 
the  individual  color  of  the  skin. 

Its  extension  in  claw-like  radiations  suggested  its  name. 
These  tumors  grow  slowly;  become  paler  and  harder  with 
age.  Exceptionally  they  may  atrophy  in  old  age.  Pain  is  not 
common.    Pricking,  burning  and  itching  sensations  may  occur. 

This  form  of  tumor  is  comparatively  rare. 

Pathology.  It  is  a  variety  of  fibroma ;  an  affection  of  the 
skin  occurring  in  the  middle  and  lower  portions  of  the  corium. 
We  have  fine  dense  bundles  of  white  fibrous  connective  tissue. 
Blood  vessels  are  few  in  the  centre,  but  more  numerous  at 
border  of  tumor.  Sebaceous  glands  and  hair  follicles  are 
pushed  to  one  side  by  the  growth  and  often  atrophy. 

Its  origin  was  formerly  thought  to  be  in  the  adventitia  of 
the  vessels  and  perivascular  connective  tissue  (1).  Later  in- 
vestigations  do  not  support  this  theory  of  origin   (16). 

Etiology.  Two  forms  have  been  recognized:  the  spontane- 
ous or  true,  and  the  cicatricial  keloid  (2)  (6).  Probably  all 
are  cicatricial  (5)  (23)  (3)  (4),  following  some  form  of 
injury  to  the  skin.  J'he  following  have  been  mentioned :  Per- 
foration of  ear  lobule  for  ear-rings,  scratches,  blisters,  scalds, 
burns,  leech  bites,  mosquito  bites,  briar  or  nettle  stings,  acne, 
herpes  or  small-pox;  in  general,  any  traumatism  or  condition 
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leading  to  scar  formation  or  to  vesicular  or  suppurating  erup- 
tion. The  colored  race  most  frequently  suffer.  This  affection 
is  rare  in  the  very  young;  usually  occurs  in  middle  life;  has 
been  observed  at  all  ages  (2).  All  grades  of  society  are  sub- 
ject. Certain  families  are  predisposed.  Occurs  most  fre- 
quently in  tropics.     Is  not  affected  by  sex. 

Diagnosis.  Keloid  differs  clinically  from  simple  fibroma  by 
elevation  above  the  surface,  smooth  cicatricial  appearance, 
sharp  margin,  tendency  to  form  claw-like  projections  which 
stand  out  in  relief  from  the  healthy  skin,  tendency  to  recur  after 
removal.  Morphoea  in  raised  patches  may  simulate  keloid. 
Morphoea  is  a  circumscribed  form  of  scleroderma.  It  looks 
like  a  piece  of  old  ivory  set  in  the  skin.  It  may  be  pink, 
yellow,  brown  or  black.  The  skin  is  usually  smooth  and  easily 
pinched  up.  It  is  surrounded  by  a  tinted  border  of  dilated  ves- 
sels.   The  ear  is  not  a  usual  site. 

Prognosis.  Treatment  has  been  very  unsatisfactory.  "Ex- 
cision of  entire  skin,  covering  surface  with  Thiersch's  grafts 
has  invariably  failed  to  prevent  relapse."  The  keloid  recurs 
with  increased  size.  Age  favors  involution  and  exceptionally 
spontaneous  involution  has  taken  place  (1)  (2).  They  usually 
persist  through  life.  They  may  remain  stationary  or  slowly 
increase  in  size.  They  do  not  interfere  with  the  general 
health. 

Treatment.  Excision  and  cauterization  are  not  to  be  prac- 
ticed (5).  Local  applications  of  iodine,  etc.,  to  promote 
absorption  are  useless  (2).  Efforts  to  relieve  by  decreasing 
the  vascularity  with  collodion  or  pressure  have  been  tried. 
We  are  told  that  electrolysis  in  very  small  keloids  will  some- 
times check  the  growth  (1).  The  generally  unsatisfactory 
results  of  treatment  were  shown,  however,  by  the  recommenda- 
tion of  Jackson  in  1901  in  his  text-book  on  Diseases  of  the 
Skin,  that  these  growths  are  best  let  alone. 

Lawrence  reported  a  case  in  1898,  where  after  two  opera- 
tions with  rapid  recurrence,  he  tried  scarification,  followed 
by  pressure  for  several  months.  This  was  followed  by  an 
apparent  cure,  when  reported,  there  having  been  no  recurrence 
in  a  year  (12).  Theoretically,  this  would  not  seem  a  de- 
sirable method  of  treatment,  and  in  the  absence  of  further 
reports  can  hardly  be  recommended.  Since  the  development 
of  X-ray  treatment,  cases  have  been  accumulating  that  show 
this  to  be  the  most  effective  treatment  yet  tried,  excepting, 
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perhaps,  that  of  radium  rays.  The  actinic  or  Finsen  rays, 
however,  are  reported  to  exert  no  influence  whatever  (21). 

The  followin.q:  reported  cases  outline  the  results  thus  far 
obtained : 

Harsha.  (15)  Keloid  removed  three  times  with  recurrence 
larger  than  ever,  under  X-ray  diminished  to  1-6  size. 

Ochsner.  (20)  Keloid  under  X-ray  diminished  to  sHg^ht 
thickening. 

Pancoast.  (17)  Keloid  of  lobule  and  helix  of  each  ear 
in  female  mulatto,  aged  27.  Eighty  X-ray  treatments  G  to 
10  minutes  each.     Improvement  not  marked. 

Pancoast.  (17)  Keloid  left  auricle  in  colored  female,  aged 
21.  Sixty-five  treatments  X-rays  10  to  15  minutes  each. 
Thiosinamin  internally.     Patient  declared  cured. 

Pancoast.  (17)  Keloid  right  auricle  and  neck.  Treated 
to  prevent  recurrence  after  removal  with  knife.  Increased 
in  size  in  spite  of  X-r;iy. 

Boggs.  (18)  Keloid  treated  by  X-ray  3  times  a  week  for 
6  weeks,  twice  a  week  for  4  weeks,  occasionally  for  balance 
of  year.     Cured. 

Williams.  (19)  Case  with  two  small  keloids.  One  im- 
proved under  X-rays,  the  other  more  rapidly  under  radium. 

Allen.  (21)  Three  cases  still  under  treatment.  After 
thirty  X-ray  exposures  tumors  disappearing  but  not  yet  cured. 

Morris  and  Dore.  (17)  Keloid  under  X-rays.  Decided 
diminution  in  growth  in  some  cases  and  marked  relief  from 
pain. 

Varney.  (8)  Keloid  recurring  after  three  operations  for 
its  removal,  under  X-ray  completely  disappeared.  No  recur- 
rence in  one  year. 

Hyde,  Montgomery  and  Ormsby.  (9)  Five  cases  keloid- 
like  scar  following  burn.  Decided  softening  and  thinning  but 
not  complete  disappearance  of  scar  under  X-ray. 

Morton.  (13)  Keloid  of  neck  in  scar  of  variola  pustule. 
Recurring  promptly  after  being  twice  removed  with  knife; 
increasing  in  size  to  2  inches  long,  ^  inch  broad,  1-3  inch  high. 
X-ray  three  times  a  week.  Thirty  treatments.  Result,  noth- 
ing whatever  remains  of  the  keloid,  the  skin  is  soft  and  smooth. 

Morton.  (13)  Keloid,  length  3  inches,  breadth  >4  inch, 
depth  Yi  inch.    Under  X-rays  for  four  months,  complete  cure. 

Pusey.  (10)  Two  cases  of  keloid  treated  by  X-ray.  One 
2^  inches  long,  1^  inches  wide,  ^  inch  high,  nearly  dis- 
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appeared  in  11  months.  The  other  diminished  Yz  under  irreg- 
ular treatments. 

Summary.  Of  21  cases  5  are  reported  apparently  cured, 
14  improved,  1  no  marked  improvement,  1  grew  worse  under 
treatment. 

Conclusion.  The  X-rays  afford  the  best  method  of  treat- 
ment for  keloid  yet  demontsrated. 
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GROWTH  OF  BONE  IN  BOTH  TONSILS.* 
By  Willi  a  ^[  Wesley  Carter,  A.  M.,  M.  D., 

NEW   YORK. 

ASSISTANT  SURGEON  TO  THE  MANHATTAN  EYE,  EAR  AND  THROAT 

HOSPITAL. 

This  case,  showing  growth  of  bone  in  both  tonsils,  I  offer 
as  supplementary  to  a  recent  report  of  a  similar  case^  before 
this  section. 

These  cases  are  extremely  rare,  and  that  two  should  have 
come  under  the  observation  of  one  man  within  such  a  short- 
period  is  rather  remarkable.  A  man  of  37  applied  for  treat- 
ment in  April.  He  had  been  suffering  with  an  attack  of 
tonsillitis  for  five  weeks,  and  said  that  he  had  been  subject 
to  occasional  attacks  of  much  shorter  duration  than  this 
since  he  was  a  child ;  otherwise  he  had  considered  himself 
healthy  and  strong.  His  family  history  was  unimportant. 
Examination  showed  the  pharynx,  and  especially  the  pillars, 
to  be  very  much  congested,  the  tonsils  were  moderately  swol- 
len and  were  covered  with  white  specks  which  seemed  to 
mark  the  cr}'pts ;  these  specks  were  confined  to  the  tonsils. 
Pressure  upon  the  tonsils  was  very  painful,  and  the  patient 
claimed  that  he  could  scarcely  swallow  even  fluids.  A  smear 
made  from  one  of  these  white  spots  and  stained  by  the 
Gram  method  showed  the  leptothrix  buccalis  threads  and 
spores  in  large  numbers. 

The  patient  was  given  an  alkaline  gargle,  and  an  occa- 
sional application  of  argyrol  25  per  cent  was  made  to  the 
tonsils.  At  the  end  of  two  weeks  the  acute  symptoms  had 
subsided,  but  the  distribution  of  the  leptothrix  was  un- 
changed. Though  the  tonsils  had  receded  behind  the  pillars 
and  were  apparently  small,  there  was  no  doubt  about  their  being 
thoroughly  diseased.  I  attempted  to  remove  them  with  the  tonsil 
punch,  but  found  that  they  were  solid  masses  and  could  not 

♦Reported  at  a  meeting  of  the  Laryngological  Section  of  the 
Academy  of  Medicine. 

(1)  Medical   Record,   Feb.   4th,   1905. 
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be  included  in  the  grasp  of  the  instrument.  I  then  Hfted 
the  right  mass  from  its  bed  with  a  small  tenaculum  and  re- 
moved it  with  scissors  curved  on  the  flat;  the  left  I  removed 
with  the  wire  snare.  Each  mass  was  very  much  larger  than  I 
expected  to  find  it,  measuring  about  four  centimeters  in 
length  and  three  centimeters  in  breadth  and  thickness.  They 
were  completely  hidden  by  the  pillars,  and  were  so  well 
accommodated  in  the  tonsillar  fossa  that  I  have  no  doubt 
that  in  a  cursory  examination  of  the  throat,  they  would  have 
escaped  observation.  For  this  reason  I  am  inclined  to  think 
that  the  condition  occurs  more  frequently  than  the  number  of 
reported  cases  would  lead  one  to  believe. 

The  specimens  were  examined  under  the  microscope  by 
Dr.  Wright;  both  tonsils  presented  essentially  the  same 
appearance.  His  report  is  as  follows :  The  horizontal  sec- 
tion shows  well  formed  bone  with  canaliculi  and  Howship 
lacunae  containing  fat  and  lined  with  osteoblasts  and  osteoclasts. 
There  is  much  fibrous  tissue  in  all  parts  of  the  tonsil  and 
very  little  lymphoid  tissue.  A  number  of  lacunae  lined  with 
keratotic  epithelium  and  filled  with  keratotic  scales  are 
seen,  but  owing  to  the  action  of  the  decalcifying  fluid  no 
threads  of  leptothrix  are  distinguishable. 

In  my  former  case  only  one  tonsil  was  involved,  and  the 
changes  could  be  traced  in  the  stroma  from  fibrous  tissue 
through   cartilage   to   bone. 

In  this  instance  the  changes  seem  to  begin  with  a  keratosis, 
which  is  essentially  a  degeneration,  and  the  bone  formation 
is  a  later  change  in  the  fibrous  tissue.  The  facts  in  this 
case  go  to  confirm  the  conclusions  reached  in  my  former  pres- 
entation of  the  subject,  that  bone  in  the  tonsil  is  a  result  of 
retrogressive  metaplastic  changes  in  the  fibrous  tissue  car- 
ried beyond  the  usual  limits ;  for  not  only  can  the  changes 
be  traced  to  the  connective  tissue,  but  its  occurrence  in  both 
tonsils  lends  strength  to  the  view  that  local  conditions  have 
nothing  to  do  with  it. 

It  is  only  necessary  to  mention  that  two  theories  are  held 
to  account  for  this  phenomenon.  First*,  that  the  bone  is 
due  to  changes  in  vestigial  remains  of  the  second  branchial 
arch,  and  second,  that  it  is  due  to  metaplastic  changes  in 
the  connective  tissue  of  the  organ. 

Here  might  be  mentioned  a  suggestion  made  by  Dr.  Beaman 
Douglas  in  the  discussion  of  my  last  paper,  that  it  might  be 
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possible  for  foreig^n  bodies  introduced  into  the  tonsil  to  act  as 
a  nidus  for  the  development  of  bone.  The  writer,  however, 
has  been  unable  to  find  record  of  any  case  originating  in  this 
way. 

In  explaining  the  tendency  to  the  formation  of  bone  in 
this  locality,  it  is  necessary  to  assume  some  special  predis- 
posing factor.  I  have  not  seen  it  mentioned  elsewhere  in 
the  literature  on  this  subject,  but  it  has  occurred  to  me  that 
the  saliva  constantly  passing  over  these  tissues  undergoing 
metaplastic  changes  may  furnish  this  factor.  About  two- 
thirds  of  the  solid  matter  in  saliva  is  calcium  and  magnesium 
phosphate  held  weakly  in  solution  by  the  chlorides  of  sodium 
and  magnesium.  On  the  other  hand,  the  inorganic  matter 
of  bone  is  chiefly  calcium  and  magnesium  phosphate.  Now 
it  seems  to  me  that  the  tonsils  undergoing  active  tissue 
changes,  might  the  more  easily  appropriate  from  the  saliva 
these  salts  necessary  to  the  formation  of  bone.  If  such  is 
not  the  case,  why  is  it  that  in  the  pharyngeal  tonsil  which 
undergoes  essentially  the  same  changes  we  never  find  bone? 

69  West  Fiftieth  Street. 
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A   CASE  OF   MASTOIDITIS   COMPLICATED   WITH 
EXTRADURAL  ABSCESS,  WITHOUT  A  HIS- 
TORY OF  A  DISCHARGE  FROM  THE 
AUDITORY  MEATUS. 

By  Samuel  Iglauer,  M.  D., 

cincinnati. 

Mr.  C.  G.,  age  37,  restaurant  keeper,  consulted  me  Sep- 
tember 6,  1905,  complaining-  of  pain  in  and  about  the  left 
ear.  He  had  always  been  well,  excepting  for  severe  headaches, 
which  he  had  had  a  year  previous  and  which  had  been  partly 
relieved  by  glasses.  The  present  trouble  began  seven  weeks 
ago,  after  rowing,  becoming  overheated,  followed  by  ex- 
posure to  the  draughts  in  a  trolley  car.  He  has  had  earache 
ever  since. 

According  to  his  positive  statement,  his  ear  had  never 
discharged  in  all  this  time.  His  family  physician,  who  has 
had  him  under  observation  for  the  past  three  weeks,  reports 
that  he  has  never  seen  any  discharge  from  the  ear.  During 
the  first  two  weeks  patient  instilled  laudanum  and  sweet  oil 
into  his  ear.  During  the  past  few  weeks  patient  had  been 
treated  by  poultices  and  by  tincture  of  iodin  painted  over 
the  mastoid. 

Status  praesens. — Patient  complains  of  earache,  and  of  head- 
ache referred  to  the  left  frontal  region  and  to  the  vertex. 
The  watch  is  inaudible ;  the  voice  is  only  heard  close  to  the 
ear;  Weber's  test  is  referred  to  the  left.  There  is  red- 
ness and  swelling  behind  the  ear ;  the  pKDsterior  auricular 
fold  is  obliterated ;  the  mastoid  is  tender.  There  is  a  sink- 
ing in  of  the  posterior  superior  wall  of  the  auditory  meatus. 
The  ear  drum  is  of  a  dull  red  color ;  bulges ;  there  is  no  per- 
foration and  no  pus  in  the  meatus.  The  temperature  is  normal 
and  pulse  84. 

Diagnosis. — Acute  mastoiditis. 

Treatment. — Paracentesis  was  performed  and  a  few  drops 
of  creamy  pus  came  through  the  incision  almost  immediately. 
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Ice  bags  were  ordered  over  the  mastoid.  The  meatus  was 
packed  with  gauze.  Patient  returned  next  day  with  free 
discharge  of  pus,  which  had  saturated  the  gauze.  There 
was  less  tenderness  over  the  mastoid.  On  the  following  day 
patient  had  a  slight  chill  and  a  slight  rise  in  temperature, 
the  discharge  continuing.  He  was  sent  to  the  hospital.  The 
evening  before  the  operation  the  temperature  was  99  3-5°, 
the  pulse  84  and  the  respiration  20. 

Operation. — September  8,  1905,  the  simple  mastoid  opera- 
tion was  performed.  The  cortex  of  the  mastoid  process 
showed  a  small  perforation  leading  into  the  mastoid  bone. 
The  mastoid .  cells  were  not  very  numerous  and  were  filled 
with  pus  and  granulations.  These  were  thoroughly  removed  and 
the  operation  apparently  completed  when  a  thin  streak  of 
pus  was  noted  coming  form  the  posterior  portion  of  the 
operation  canal.  The  probe  was  introduced  at  this  point  for 
about  one-half  inch.  The  fistula  was  enlarged,  exposing  a 
cavity  about  the  size  of  a  hazelnut,  leading  directly  to  the 
dura  mater  covering  the  region  of  the  sinus.  The  dura  was 
found  thickened  and  covered  with  granulations  so  that  the 
sinus  was  not  visible.  About  a  dram  of  pus  was  found  in 
the  cavity.  This,  undoubtedly,  was  an  extra-dural  abscess 
covering  the  sinus  at  this  point.  The  wound  was  packed  with 
iodoform  gauze  and  partially  closed  with  sutures. 

The  pain  in  the  head  disappeared  almost  immediately  after 
operation,  and  the  patient  has  (November  17,  1905)  practically 
recovered   entirely. 

This  case  is  interesting  owing  to  the  fact  that  we  had  a 
case  of  acute  mastoiditis  without  perforation  of  the  ear  drum, 
and  complicated  by  extradural  abscess.  The  only  symptoms 
which  might  have  suggested  the  latter  complication  were  the 
severe,  radiating  pain,  a  slight  slowness  of  cerebration  and  a 
certain  nervousness  which  was  attributed  to  loss  of  sleep. 
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A  CASE  FOR  DIAGNOSIS. 
By  T.  H.  Farrell,  M.  D., 

UTICA,   N.  Y. 

The  case  I  present  for  your  consideration  is  of  some  in- 
terest. I  have  watched  it  for  over  five  years  without  making 
more  than  temporary  diagnoses.  It  was  seen  by  Dr.  F.  A. 
Bosworth,  who  made  a  diagnosis  by  exclusion  of  leukoplakia, 
but  the  subsequent  history  does  not  verify  the  diagnosis. 

A.  L.  F.  Deyo,  male,  aged  53,  a  farmer,  living  on  the  foothills 
of  the  Adirondacks,  presented  himself  for  treatment  December 
18,  1900.  A  year  and  a  half  prior  to  this  he  began  to  have 
sore  throat.  Ulcers  would  appear,  heal  and  reappear.  Dr. 
\V.  M.  Gibson,  of  Utica,  found  a  trace  of  sugar  in  his  urine, 
and  treated  him  for  diabetes  without  result.  Five  months 
ago  Dr.  J.  H.  Glass,  of  Utica,  diagnosed  syphilis  and  put 
him  on  anti-syphilitic  treatment,  pushing  it  for  four  months, 
when  he  had  lost  forty  (40)  pounds  and  his  throat  was 
still  sore.  In  the  last  month  he  has  had  an  attack  of  shingles. 
His   family   and   personal   history   is   good. 

At  the  time  of  my  seeing  him  he  complained  of  his  throat  be- 
ing uncomfortable  and  there  was  pain  in  swallowing.  On 
inspection  his  throat  was  found  to  be  a  good  color.  The 
right  tonsil  was  the  size  of  a  hazelnut,  normal  in  appearance, 
except  for  a  small,  round,  superficial  ulcer  with  a  white  base 
and  a  definite  margin  with  a  narrow  red  border.  The  left 
pillars  and  tonsil  were  red,  the  pillars  thickened  and  nodular, 
the  tonsil  very  hard.  On  the  free  edge  of  the  posterior  pillar 
were  three  superficial  ulcers  like  that  on  the  right  tonsil, 
and  on  its  anterior  surface  was  a  clean  punched  out  ulcer 
without  specially  red  margin.  At  the  junction  of  the  posterior 
pillar  with  the  soft  palate  was  a  yellowish  spot  as  if  just  ready 
to  break  down  into  an  ulcer.  The  epiglottis  was  red  and 
swollen  with  a  superficial  ulcer  on  the  right  side. 

December  31st.  The  ulcer  on  the  right  tonsil  has  spread 
superficially.  The  left  posterior  pillar  is  more  swollen  and 
nodular.     The  three  superficial  ulcers  are  larger  than  before, 
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the  yellow  spot  has  become  a  superficial  ulcer,  the  deep  clean- 
cut  ulcer  has  healed.  Epiglottis  looks  normal.  The  right 
aryepiglottic  fold  is  red  and  swollen  and  has  a  sharply 
defined  depressed  ulcer  on  its  posterior  surface. 

January  3,  1901.  The  ulcer  on  the  aryepiglottic  fold  is 
healed,  and  the  swelling  less.  The  left  arytenoid  is  slightly 
swollen.  The  ulcers  on  the  left  pillar  and  right  tonsil  have 
spread  over  a  greater  area  and  the  tonsil  is  swollen. 

January  11th.  Ulcer  of  right  tonsil  about  the  same  size. 
Part  of  the  base  consists  of  a  firm,  white,  closely  adherent 
slough,  the  removal  of  which  leaves  a  bleeding  surface.  Left 
faucial  tonsil  and  pillars  have  almost  entirely  cleared  up. 

January  17th.  Several  small  white  spots  have  appeared 
on  left  posterior  pillar  and  tonsil.  These  consist  of  a  white 
elevation  rising  from  a  normal  mucous  membrane — are  easily 
removed  and  leave  a  shallow  ulcer.  A  large  piece  of  white 
slough,  which  extended  deeply  into  a  crypt,  in  the  right  tonsil, 
was  removed  without  bleeding.  Slight  redness  and  swelling 
of  the  left  side  of  the  epiglottis,  on  which  was  a  small  white 
spot — another  white  spot  at  the  base  of  the  tongue.  Both 
arytenoids  red  and  swollen.  A  white  spot  on  processus 
vocalis  of  left  arytenoid. 

January  31st.  Larynx  and  epiglottis  look  normal.  Left 
faucial  pillars  and  tonsil  almost  normal.  Right  tonsil  greatly 
swollen — large,  deep  ulceration  on  anterior  and  posterior  sur- 
faces— base  tough  and  white.  Right  posterior  pillar  red  and 
swollen.  Early  in  February  the  patient  went  to  New  York 
and  consulted  Dr.  F,  A.  Bosworth. 

February  19,  1901,  Dr.  Bosworth  writes:  I  removed  the 
projecting  mass  on  the  right  tonsil  and  sent  it  to  the  laboratory 
and  had  it  examined.  The  report  was  "Papilloma."  This 
would  seem  to  exclude  cancer,  lupus  and  tuberculosis,  while 
Glass'  treatment  excludes  syphilis,  it  seems  to  me.  My  im- 
pression at  first  seeing  the  case  was  that  it  was  epithelioma — 
but  there  was  so  little  induration  that  I  was  doubtful.  Ac- 
cepting the  microscopic  report,  I  can  make  but  one  diagnosis, 
"leucoplakia  tonsillaris." 

You  see  the  obscurity  of  the  case  to  me,  and  I  merely  write 
the  means  on  which  I  reached  the  conclusion. 

I  have  removed  all  the  growth  with  the  snare  that  I  could, 
and  subsequently  went  over  it  very  carefully  with  the  galvano- 
cautery. 
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I  have  no  suggestion  to  make  further  than  to  watch  the 
case  and,  in  case  of  a  return  of  the  disease,  to  destroy  it 
with  the   galvano-cautery  or   some   chemical   agent. 

I  have  seen  a  few  cases  of  leukoplakia  of  the  mouth — in 
which  chromic  acid  did  better  than  anything  else.  The  main 
danger  of  this  affection  is  that  it  may  change  into  epithe- 
lioma. 

March  5,  1901,  Dr.  Bosworth  writes:  I  know  of  nothing 
that  promises  better  for  the  patches  in  Deyo's  case  than 
the  galvano-cautery.  The  essential  thing  is  that  it  be 
thorough.  The  prognosis  in  these  cases  is  rather  bad.  They 
return  and  return  in  spite  of  everything — and  finally  they  turn 
into  epithelioma.  The  best  promise  of  arresting  the  disease 
is  in  the  galvano-cautery,  and  this  is  because  the  galvano- 
cautery  does  its  destructive  work  more  thoroughly  than  any 
other  destructive  agent. 

My  diagnosis,  I  think,  is  correct,  and  yet  it  was  only  by  ex- 
clusion. It  is  said  that  leukoplakia  is  a  mouth  disease,  and 
does  not  appear  behind  the  anterior  pillars,  and  yet  consid- 
ering the  history  of  the  case — the  microscopic  character  of 
the  growth,  and  the  appearance — I  certainly  believe  it  is  the 
only  diagnosis.  What  else  can  it  be?  And  it  recurs  in  the 
characteristic  way.  I  would  keep  it  up  with  the  cautery,  and, 
if  you  do  it  deep  enough,  I  believe  you  will  stop  it. 

June  3,  1901,  Mr.  Deyo  writes :  I  am  very  glad  I  can  write 
you  that  my  throat  is  completely  cleared  up.  I  am  satisfied 
that  the  soreness  came  from  below  where  I  could  not  see, 
and  that  has  now  healed,  and  I  feel  nothing  only  a  little  fullness 
or  swelling,  which  is  fast  disappearing,  I  am  working  hard — ■ 
and  sometimes  in  the  rain — and  weigh  150  pounds  in  shirt- 
sleeves. 

December  20,  1901.  Pharynx  and  fauces  clear  and  smooth. 
Epiglottis  red  and  swollen  with  a  deep  ulcer  on  the  right  side 
and  a  shallow  ulcer  on  left  side.  Cauterized  freely  with  electro- 
cautery. 

January  13,  1908.  Epiglottis  healed ;  ulceration  in  right 
pyriform  fossa.     Cauterized  thoroughly. 

January  19th.  Rigiit  arytenoid  red  and  swollen;  ulcer  on 
superior  surface;    cauterized  with  electro-cautery. 

January  22,  1902,  Dr.  Bosworth  writes:  These  cases  are 
exceedingly  obstinate  and  trying,  as  you  observe,  and  requir- 
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inc;  the  most  active  measures.  I  have  never  known  of  such 
a  thing  as  extension  into  the  larynx,  and  I  doubt  if  it  is  a 
compHcation  to  be  feared.  There  is  recorded  the  danger  of 
its  developing  into  epithelioma,  but  I  have  never  seen  any  such 
tendency. 

November  26.  1902.  Mr.  Deyo  writes :  My  throat  is  be- 
having beautifully  and  I  scarcely  know  it  is  sore  at  all.  Have 
no  trouble  about  eating  (only  to  get  enough),  and  if  it  con- 
tinues to  improve  as  it  has  done  lately  I  think  it  will  be  as 
good  a  throat  as  anybody  owns.  I  think  under  the  circumstances 
that  it  will  not  be  necessary  to  go  to  see  Dr.  Bosworth  until 
I  can  take  my  diploma  (the  two  years'  treatment)  with  me. 

November  18. 1005.  Since  that  time  Mr.  Deyo  has  had  periods 
of  quiet  with  no  appearance  of  ulceration  or  inflammation 
alternating  with  periods  of  exacerbation,  involving  the  pos- 
terior phar\-ngeal  wall,  epiglottis  and  aryepiglottic  folds.  The 
fauces  have  remained  free. 

I  wrote  to  a  bureau  in  Washington  for  all  the  literature 
they  could  find  on  leukoplakia  in  the  Surgeon  General's  Library, 
and  received  the  following: 

LEUKOPLAKIA. 

The  patches  are  limited  to  the  buccal  cavity,  and  generally 
found  on  dorsum  of  tongue  or  inner  surface  of  cheeks  and 
lips,  but  seldom,  if  ever,  on  lower  surface  of  tongue  or  back 
of  anterior  pillars  of  the  fauces.  They  consist  of  one  or 
more  small  irregular  or  oval  spots  which  may  become  con- 
fluent. A  considerable  portion  of  tongue  alone  may  be  in- 
volved, or  dorsum  of  tongue,  buccal  mucous  membrane  and 
the  gums  one  and  all  may  be  afiFected.  The  first  appearance 
of  the  white  patch  is  preceded  by  hyperemia,  and  subsequently 
in  the  early  stages  a  hyperemic  areola  is  found  about  its  bor- 
ders. Before  long  the  patch  itself  becomes  thickened,  some- 
times to  the  extent  of  6-8  m.m.,  and  the  epithelium  which  has 
become  hard  and  dry  may  be  easily  removed,  or  in  spots 
it  may  be  spontaneously  exfoliated,  leaving  the  appearance 
of  an  ulcer.  The  surface  of  the  patch  is  marked  by  numerous 
fine  lines  or  furrows  which  by  intersecting  each  other  divide 
it  into  small  polygonal  spaces. 

Excessive  smoking  is  reckoned  as  a  cause. 
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PROGNOSIS. 

The  duration  of  the  disease  varies  from  a  few  months  to 
several  years.  The  majority  of  cases  terminate  in  epitheli- 
oma, which  runs  its  course  to  a  fatal  issue. 

LEUKOPLAKIA. 

Moritz  Schmidt,  in  his  text-book,  "Die  Krankheiten  der 
oberen  Luftwege,"  Berlin,  says  on  page  174:  A  thickening 
of  the  epithelium,  leukoplakia  oris,  occurs  not  only  on  tongue, 
called  here  leukoplakia  linguae,  but  also  on  mucous  mem- 
brane, lips  and  cheeks  in  the  form  of  mother-of-pearl  spots 
which  generally  extend  over  not  a  little  of  the  mucous  mem- 
brane. On  surface  of  tongue  occur  sometimes  only  small 
spots,  somewhat  deep,  which  may  exhibit  the  mother-of-pearl 
color  more  or  less. 

On  the  under-surface  occur  circumscribed  grayish  white 
thickenings  of  the  epithelium,  which  have  the  greatest  simi- 
larity to  the  gray  condylomata  of  secondary  syphilis,  with 
which  they  are  all  the  more  likely  to  be  confused,  since  it 
is  in  syphilis,  and  after  a  course  of  mercurial  treatment  they 
are  most  often  found.  When  these  gray  spots  occur  on  the 
tongue  only,  unaccompanied  with  appearance  in  other  parts 
of  the  body,  one  cannot,  according  to  my  opinion,  conclude 
from  this  alone  that  active  syphilis  exists,  entirely  apart  from 
the  fact  that  they  occur  in  other  chronic  irritations  of  the 
mucous  membrane ;  for  example,  in  smokers  who  have  never 
had  syphilis. 

Schmidt  adds :  "I  would  remark  also  that  many  persons 
see  in  leukoplakia  a  disposition  to  cancer.  This  is  a  point 
which  the  general  practitioner  is  better  enabled  to  clear  up 
than  the  specialist,  as  he  observes  the  patient  from  youth 
up." 

The  only  literature  that  I  have  seen,  aside  from  the  meagre 
notices  of  leukoplakia  in  the  text-books,  is  an  articles  in  the 
Transactions  of  this  Society  for  1902  on  "Leukoplakia  Buc- 
calis,  with  report  of  a  case  treated  with  X-rays,"  by  Otto 
J.  Stein. 

In  summing  up  he  says:  "The  appearance  of  the  disease 
as  usually  first  recognized  is  that  of  pearly-white  or  milk- 
white  irregular  plaques  or  patches  of  varying  size,  smooth 
and  glistening,  causing  no  discomfort  whatsoever,  appearing 
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anywhere  on  the  mucous  membrane  of  the  cheeks,  Hps,  gums, 
tongiie,  palate  and  fauces.  Later  they  become  more  thickened 
and  hence  elevated ;  also,  more  hardened  until  they  may  present 
a  rough  and  pitted  surface,  hornified  to  the  feel  and  markedly 
elevated.  Either  one  of  these  two  conditions  may  begin  to 
fissure  and  finallv  ulcerate,  resulting  in  a  verv  painful  affec- 
tion." 

This  is  very  different  from  the  condition  in  Deyo's  throat. 
Here  the  disease  did  not  pass  in  front  of  the  anterior  pillars. 
The  ulcers  were  preceded  by  small  yellow  spots  under  the 
surface,  or  by  small  white  tufts,  which  were  soon  thrown  off. 
A  peculiarity  of  the  disease  is,  that  while  apparently  perfect 
healing  takes  place  in  one  locality,  it  breaks  out  in  another 
not  contiguous.  He  has  had  long  intervals  when  no  evidence 
of  the  disease  could  be  seen. 

The  only  treatment  that  has  been  of  any  use,  is  that  sug- 
gested by  Dr.  Bosworth  of  thorough  cauterization,  and  the 
more  thoroughly  it  is  done  the  more  promptly  the  healing 
process. 

The  patient  is  here  for  your  inspection  and  diagnosis. 

In  discussion.  Dr.  Theisen  of  Albany,  and  Dr.  McCaw  of 
Watertown,  suggested  that  it  might  be  a  case  of  A'incent's 
angfina. 
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MUELLER'S  VERTICAL  NASAL  CUT. 
By  Frank  B.  Seitz,  M.  D., 
buffalo,  n.  y. 

KilHan's  muco-perichondrial  elevation  and  extraction  of 
deflected  cartilage  and  Ballenger's  swivel  knife  have  given 
an  impetus  to  and  aided  in  the  perfection  of  deflected 
septal  operations.  We  have  the  Chiari,  Hajek,  Killian,  Ashe 
and  other  incisions,  but  they  are  used  only  on  deflected  nasal 
septi.  The  straightening  of  the  nose  seems,  however,  to 
have  escaped  especial  mention ;  for  I  have  noticed  particularly 
at  the  Buflfalo  meeting  that  speakers  spent  their  energies  on 
the  septum.  We  should  remember  that  there  is  a  difference 
between  a  deflected  septum  and  a  deflected  nose.  Each  may 
exist  independently  and  also  together.  It  is  not  my  intention 
to  add  anything  original,  but  to  call  attention  to  a  valuable 
adjuvant  which  already  exists,  but  seems  to  be  overlooked  as 
unimportant.  It  is  the  vertical  cut  in  the  septum  for  straight- 
ening a  nose. 

While  taking  a  rhinologic  course  with  Dr.  Mueller  at 
Vienna,  he  casually  told  the  class  of  a  vertical  line  of  inter- 
rupted incisions  into  the  cartilage  of  the  septum  from  the  tip 
of  the  nasal  lx)nes  to  the  floor  of  the  nose.  He  gave  it  to 
the  class  without  any  ostentation  or  claim  to  originality,  gave 
it  as  if  it  were  a  well-known  and  common  incision ;  in  fact, 
he  did  not  mention  who  first  used  it. 

The  Mueller  cut — I  will  call  it  that  for  want  of  a  better 
name — consists  essentially  of  slight  incisions  through  the  carti- 
lage of  the  septum  running  in  an  interrupted  vertical  line 
downward  from  the  nasal  bone.  The  cuts  or  stabs  are  made 
by  inserting  a  curved  bistoury  inside  of  the  nostril  and  en- 
gaging the  cartilage  up  close  to  the  lower  edge  of  the  nasal 
bone.  The  tip  of  the  knife  is  then  pushed  through  and  with- 
drawn, leaving  a  wound  the  width  of  the  knife.  Now  lower 
the  knife  about  one-eighth  of  an  inch  and  make  another  sim- 
ilar stab  through  the  cartilage.  Continue  down  in  a  straight 
line  to  where  the  raphe  joins  the  upper  lip.     The  unincised 
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intervals  serve  to  keep  up  circulation  and  hasten  healing.  The 
nose  can  now  be  bent  over  like  a  door  swinging  on  a  hinge, 
and  can  be  placed  so  that  its  tip  will  be  in  a  line  with  the 
V  in  the  upper  lip  and  a  point  midway  between  the  eyebrows. 

The  splint  to  keep  the  nose  in  place  is  probably  well  known, 
but  may  be  recalled  here  to  finish  the  article.  A  splint  may 
be  made  of  wood — from  a  cigar  box — one-quarter  inch  thick, 
three-fourths  inch  wide  and  two  inches  long,  or  of  a  size  and 
shape  to  fit  the  nostril.  The  split  can  be  sterilized,  wrapped 
in  bichloride  gauze  to  make  it  of  sufficient  thickness  to  remain 
in  place.  It  is  now  pushed  into  the  nostril,  allowing  about 
one-half  inch  to  project.  It  must  be  placed  in  the  nostril  on 
the  side  toward  which  the  nose  formerly  had  turned.  Now 
make  a  hole  in  a  piece  of  one-inch  wide  adhesive  plaster  to 
engage  the  projecting  end  of  the  splint,  draw  the  nose  into 
a  straight  line  by  means  of  the  strip  of  adhesive  plaster  at- 
tached to  the  splint  and  stick  the  plaster  across  the  cheek  to 
below  the  ear.  If  no  untoward  symptoms  arise,  the  dressing 
can  be  left  undisturbed  from  four  to  six  days. 

This  vertical  cut  and  procedure  may  be  known  and  prac- 
ticed by  many.  I  am  sure  it  is  used  by  members  of  my  class 
at  Vienna ;  but  I  am  equally  sure  that  as  it  has  not  been  men- 
tioned in  discussions  and  articles,  it  is  not  known  to  many 
others.  It  is  to  reach  the  latter  class  that  I  venture  to  bring 
up  what  may  seem  to  be  an  old  subject. 

21  North  Street. 
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THE  INDICATIONS  FOR  OPERATING  IN  ACUTE 
MASTOIDITIS. 

By  Philip  D.  Kerrison,  M.  D. 

NEW    YORK. 

In  determining  the  relation  of  surgery  to  disease,  one  should 
deduce  one's  facts  from  the  cases  v/hich  have  recovered  without 
operation,  as  well  as  from  those  operated  upon.  Particularly 
does  this  seem  to  be  true  with  regard  to  the  indications  for 
operating  in  acute  mastoiditis. 

Competent  surgeons,  usually  at  one  theoretically,  often  differ 
materially  in  practice.  Whoever,  therefore,  feels  called  upon 
to  dissent  even  in  the  smallest  particular  from  the  popular 
conception  of  what  should  constitute  an  indication  for  opening 
the  mastoid,  should  have  the  courage  to  state  his  views  and 
give  his  r^eason  therefore.  It  is  the  relative  surgical  value  of 
what  are  commonly  considered  the  two  cardinal  physical  signs 
of  acute  mastoiditis  that  the  writer  wishes  to  discuss. 

To  review  briefly  the  symptoms  of  acute  mastoiditis,  they 
may  be  stated  somewhat  as  follows : 

The  patient  during  the  course  of,  or  convalescence  from,  an 
attack  of  acute  purulent  otitis  media,  may  suddenly  experience 
deep  seated  pain  in  the  region  of  the  mastoid  process. 

The  aural  discharge,  which  has  perhaps  been  gradually  de- 
creasing in  quantity,  may  follow  one  of  several  courses  in 
order  to  show  that  recovery  has  been  interrupted ;  e.  g.,  it  may 
(a)  suddenly  cease,  this  abrupt  cessation  being  accompanied  by 
no  amelioration  of  the  patient's  condition,  and  being  followed 
within  a  few  hours  or  a  few  days  by  a  still  more  copious  flow  of 
pus;  or  (b)  the  discharge  may  gradually  increase  in  volume 
until  it  becomes  necessary  upon  purely  physical  grounds  to 
assume  the  involvement  of  accessory  sinuses  in  order  to  explain 
the  quantity  of  pus  excreted  during  the  twenty-four  hours ;  or 
(c)  the  long  continuance  of  the  discharge  may  of  itself  be 
sufficient  to  warrant  the  inference  of  a  necrotic   focus  more 
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deeply  seated  than  within  the  small  tympanic  cavity.  With 
the  appearance  of  mastoid  pain,  sleep  is  disturbed,  insomnia 
becoming  a  more  or  less  prominent  symptom ;  and  the  temper- 
ature, which  has  run  a  normal  course,  or  has  returned  to 
normal,  may  become  elevated.  As  corroborating  the  above 
symptoms,  the  two  following  physical  signs  have  come  to  be 
regarded  as  pathognomonic,  viz :  (1)  Tenderness  on  pressure 
over  the  mastoid;  and  (2)  bulging  of  that  portion  of  the 
postero-superior  canal  wall  which  immediately  adjoins  the 
drum-membrane. 

The  symptoms  to  be  looked  for,  then,  are  mastoid  pain,  with 
consequent  insomnia;  elevation  of  the  temperature;  certain 
quantitative  changes  in  the  character  of  the  discharge;  mastoid 
tenderness,  and  bulging  of  the  postero-superior  canal  wall. 

The  above  rather  meager  clinical  picture  may  be  said  to 
comprise  practically  all  the  symptoms  that  are  characteristic 
of  an  uncomplicated  case  of  acute  mastoiditis. 

Unfortunately  many  cases  of  acute  mastoiditis  run  their 
course  with  complete  absence  of  one  or  more  of  the  above 
symptoms.  That  extensive  necrosis  of  the  mastoid  cells  may 
occur  with  absolutely  no  elevation  of  temperature  is  a  fact 
now  fortunately  recognized.  Mastoid  pain  may  also  be  absent, 
or  at  least  not  sufficiently  marked  to  be  complained  of  by  the 
patient.  When  fever  is  absent,  and  pain  inconsiderable,  the 
subjective  and  constitutional  phenomena  are  naturally  not  very 
characteristic.  Fortunately  there  is  one  physical  sign  which  is 
never  wholly  absent.  Sensitiveness  to  pressure  is  probably  at 
the  onset  always  present  over  some  point  on  the  mastoid 
cortex. 

In  discussing  the  surgical  value  of  the  tw^o  physical  signs 
above  mentioned,  it  will  be  necessary  to  refer  very  briefly  to 
certain  points  in  the  anatomy  of  the  bone  which  bear  more  or 
less  directly  upon  the  pathology  of  the  disease. 

Pain  on  Pressure  Over  the  Mastoid  Antrum. — If  we  were 
taught  to  regard  the  antrum,  not  as  one  of  the  mastoid  cells, 
but  simply  as  the  posterior  end  of  the  tympanic  vault,  our 
conception  of  its  true  surgical  significance  would  be  more 
exact.  In  the  fetus  at  term,  the  mastoid  process  as  such  does 
not  exist,  it  being  represented  by  a  thin  cartilaginous  plate ; 
yet  the  antrum  is  already  an  easily  demonstrable  cavity.  In 
the  seventh  month  of  fetal  life,  also,  the  antrum  can  be 
demonstrated  to  exist,  and  at  this  period  of  its  development,  its 
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walls  are  formed  chiefly  by  the  squamous  portion  of  the  future 
bone.  While  these  facts  are  now  fairly  generally  recognized 
by  students  of  tympanic  anatomy,  their  surgical  significance 
is  still  somewhat  obscured  by  statements  in  some  of  the  older 
text-books  which  refer  to  the  antrum  as  one  of  the  mastoid 
cells,  and  describe  the  aditus  ad  antrutn  as  a  narrow  passage 
by  which  it  communicates  with  the  tympanic  vault. 

The  aditus  is  not  a  narrow  passage  connecting  two  bony 
cavities.  It  is  distinctly  a  constricted  portion  of  one  and  the 
same  cavity.  Careful  examination  of  a  large  number  of  bone 
sections  shows  the  aditus  to  consist  of  a  comparatively  large 
triangular  space,  the  vertical  diameter  of  which — i.  e.  measured 
from  the  centre  of  its  base  above  to  its  inferior  angle  below — 
will  average  not  less  than  4  to  5  mm.  Considered  as  one 
osseous  space,  the  antro-tympanic  cavity  may  be  described  as 
one  having  a  central  constriction,  and  so  bent  upon  itself  that 
while  its  roof  lies  throughout  in  the  same  horizontal  plane,  its 
floor  is  lower  anteriorly  and  posteriorly  than  at  the  center 
where  encroached  upon  by  the  lower  margin  of  the  aditus. 

The  antrum,  then,  should  not  be  thought  of  as  a  distinct 
bony  cavity ;  nor  is  it  an  accessory  sinus  in  the  sense  that  the 
frontal,  ethmoidal,  sphenoidal  and  maxillary  cavities  are  ac- 
cessory nasal  sinuses.  For  whereas  hypersecretion  may  occur, 
and  frequently  does  occur,  within  the  nose  without  flooding 
these  accessory  cavities,  it  is  difficult  to  conceive  of  any  con- 
siderable accumulation  of  fluid  within  the  tympanic  vault  which 
will  not  flow  backward  into  the  antrum. 

This  rather  tedious  statement  of  facts  prepares  the  way  for 
the  following  propositions,  viz :  (1)  That  acute  purulent  otitis 
media  is  probably  always  attended  by  an  escape  of  pus  into  the 
antrum;  and  (2)  That  the  presence  of  pus  within  the  antrum 
is  not  necessarily  an  indication  of  mastoid  inflammation. 

These  conclusions  seem  fairly  deducible  from  the  mechanical 
relations  of  the  various  parts  of  the  antro-tympanic  cavity; 
and  from  certain  clinical  facts  now  generally  recognized.  In 
the  living  subject  the  vault  is  more  or  less  completely  separated 
from  the  lower  portion  of  the  tympanic  cavity  by  the  follow- 
ing structures ;  viz :  the  neck  and  processus  foliamus  of  the 
malleus,  the  lower  angle  of  the  body  of  the  incus ;  the  anterior, 
posterior  and  external  ligaments  of  the  malleus,  and  the  folds 
of  mucous  membrane  covering  them.  With  these  structures  in 
situ,  it  would  seem  more  reasonable  to  assume  the  mechanical 


130       INDICATIONS  FOR  OPERATING  IN  ACUTE  MASTOIDITIS. 

separation  of  the  atrium  and  vault,  than  to  recognize  the  vault 
and  antrum  as  two  distinct  cavities.  Pus  in  the  vault,  therefore, 
must  under  pressure  pass  in  the  direction  of  least  resistance  to 
the  antrum. 

Now  experience  has  shown  that  in  the  majority  of  cases  of 
severe  tympanic  infection,  the  suppurative  process  originates 
within  the  vault  rather  than  the  atrium,  in  which  case  it  seems 
obvious  that  pus  accumulating  within  the  vault  must  quickly 
invade  the  antrum.  The  fact,  therefore,  that  many  cases  of 
severe  suppurative  otitis  media  recover  without  having  pro- 
duced any  symj^toms  of  mastoid  involvement  would  seem  suf- 
ficient evidence  that  pus  within  the  antrum  may  be  reabsorbed 
without  having  produced  any  of  the  bone  changes  charactei- 
istic  of  a  true  mastoiditis. 

To  epitomize:  Acute  purulent  otitis  media  is  commonly  ac- 
companied by  the  passage  of  pus  to  the  antrum;  and  its  pres- 
ence there  on  opening  the  antrum  is  not  necessarily  an  evidence 
of  mastoid  inflammation. 

Admitting  the  above  as  a  working  hypothesis,  it  is  not  sur- 
prising that  marked  sensitiveness  to  pressure  over  the  antrum 
is  present  in  many  cases  of  acute  purulent  otitis  media.  With 
an  acute  inflammatory  process  involving  the  mucous  membrane 
not  only  of  the  attic  but  also  of  the  aditus  and  antrum,  and  with 
the  whole  antro-tympanic  cavity  subjected  to  the  pressure  of 
an  accumulation  of  pus  for  which  there  is  no  adequate  orifice 
of  escape,  absence  of  pressure  tenderness  over  the  antrum  would 
mean  a  difference  between  this  and  all  other  regions  of  the  body 
under  like  conditions.  In  other  words,  antrum  tenderness 
may  in  such  cases  denote  simply  the  presence  of  confined  pus. 
Viewed  in  this  way,  this  important  danger  signal  is  as  much  a 
logical  outcome  of  the  tympanic  lesion  as  is  its  rapid  sub- 
sidence a  logical  result  of  free  incision  of  Schrapnell's  mem- 
brane and  other  rational  measures  for  the  relief  of  an  acute 
purulent  otitis  media. 

Where  antrum  tenderness  persists  in  spite  of  such  abortive 
measures,  its  significance  must  of  necessity  be  regarded  as 
more  grave. 

Pressure  Tenderness  Ox-er  the  Mastoid  Cells  Proper. — In  the 
foregoing  remarks,  the  writer  refers  only  to  that  stage  of  the 
disease  in  which  inflammatory  process  is  confined  within  the 
limits  of  the  antro-tympanic  cavity.  When  the  pus  has  found  its 
way  into  the  mastoid  cells  proper,  the  disease  is  by  no  means 
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SO  likely  to  yield  to  the  simpler  surgical  and  therapeutic  meas- 
ures. The  lining  membrane  of  the  cells  in  the  lower  portion 
of  the  mastoid  process  seems  to  possess  but  little  power  of  re- 
sistance to  the  action  of  infective  organisms,  and  their  intra- 
cellular bone  substance  is  exceedingly  prone  to  undergo  necro- 
sis. The  significance  of  mastoid  tenderness  must,  therefore, 
vary  somewhat  with  its  location  upon  the  mastoid  cortex,  its 
gravity  becoming  relatively  greater  as  it  extends  dow^nward  be- 
low the  level  of  the  floor  of  the  antrum. 

Sagging  of  the  Posterior  Canal  Wall. — A  question  which  it 
may  be  permissible  to  reopen  is  the  surgical  significance  of 
sagging  or,  better  stated,  of  bulging  dozimzcard  and  forzvard 
of  the  postero-superior  canal  zvall.  Are  we  to  continue  to  re- 
gard this  as  one  of  the  cardinal  signs  of  mastoid  inflaimmation  ? 
Is  the  periostitis  upon  which  this  bulging  depends  due  to  an 
extension  of  mastoid  inflammation  through  that  portion  of  the 
thick  anterior  wall  of  the  mastoid  process  whch  enters  into 
the  formation  of  the  posterior  canal  wall?  Or  is  it  rather  an 
extension  of  inflammation  by  continuity  of  structure  along  the 
soft  parts  of  the  posterior  canal  wall  from  the  tympanic  vault? 
The  writer  believes  that  in  the  vast  majority  of  cases  this  bulg- 
ing of  the  postero-superior  canal  wall  is  due  to  an  extension  of 
inflammation  from  the  vault,  and  is  not  an  indication  of  mastoid 
inflammation,  which  may  or  may  not  be  present.  This  belief 
is  based  upon  the  following  anatomical,  surgical,  and  clinical 
facts : 

(1)  Anatomical. —  (a)  A  section  of  the  temporal  bone,  more 
or  less  horizontal  in  direction,  and  passing  through  the  postero- 
superior  canal  wall,  shows  this  to  consist  of  a  dense,  and  often 
thick  plate  of  bone  which  should  act  as  a  natural  barrier  to 
the  rapid  extension  of  an  inflammatory  process  from  the 
mastoid  cells  to  the  membranous   lining  of  the  bony  canal. 

(b)  The  intimate  structural  relation  of  Schrapnell's  mem- 
brane to  the  membranous  lining  of  the  posterior  canal  wall  pro- 
vides a  natural  pathway  for  the  extension  of  inflammation  by 
continuity  of  structure. 

(2)  Surgical. — While  complete  removal  of  all  diseased  bone 
is  the  first  aim  of  mastoid  surgery,  this  indication  never  in 
acute  mastoiditis  requires  the  removal  of  any  portion  of  the 
bony  plate  which  separates  the  mastoid  cells  from  the  mem- 
branous canal.  In  other  words,  the  posterior  bony  wall  is 
rarely  if  ever  diseased.    Why  then,  if  this  bony  partition  is  not 
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involved  in  acute  mastoiditis,  should  swelling  of  the  mem- 
branous lininc:  of  the  posterior  canal  wall  be  regarded  as  an 
evidence  of  mastoid  inflammation. 

(3)  Clinical. — (a)  In  cases  of  chronic  suppurative  otitis 
media  in  which  extensive  destruction  of  the  membrana  tympani 
has  occurred,  characteristic  bulging  of  the  posterior  canal  wall 
is  never  present ;  yet  in  such  cases  the  posterior  wall  of  the  bony 
canal  as  well  as  the  mastoid  cells,  is  often  diseased.  How 
is  the  absence  of  this  physical  sign  to  be  explained  except  by 
the  loss  of  continuity  between  the  structures  of  the  vault  and 
those  of  the  membranous  lining  of  the  meatus?* 

(b)  There  have  been  many  cases  of  acute  purulent  otitis 
media  which  in  spite  of  marked  bulging  of  the  postero-superior 
canal  wall,  have  recovered  completely  and  permanently  without 
having  produced  any  marked  signs  of  mastoid  inflammation. 
Such  cases  have  been  repeatedly  observed  by  others  as  well  as 
by  the  writer. 

Two  facts,  then,  should  be  borne  in  mind,  viz:  (1)  that  this 
"sagging  of  the  posterior-superior  canal  wall,"  whatever  the 
exciting  cause,  is  the  result  of  inflammatory  changes  in  its 
periosteal  lining;  i.  e.  is  dependent  upon  a  true  periostitis;  and 
(2)  that  in  no  structure  of  the  body  is  swelling  due  to  acute 
inflammation  more  likely  to  be  prolonged  than  in  the  periostea. 
This  is  a  recognized  surgical  fact.  If,  therefo^-e,  a  somewhat 
protracted  inflammatory  thickening  of  the  postero-superior 
canal  wall  be  regarded  as  an  evidence  per  se  of  an  acute 
mastoiditis,  many  cases  may  be  operated  upon  in  which  mastoid 
inflammation  has  either  never  existed,  or  having  been  present, 
has  undergone  resolution. 

The  writer  wishes  to  emphasize  the  fact  that  not  every  case 
of  acute  purulent  otitis  media  which  developes  antrum  tender- 
ness and  bulging  of  the  posterior  canal  wall  is  necessarily  one 
of  true  mastoiditis ;  and  that  between  the  milder  grades  of 
tympanic  infection  and  inflammation  of  the  mastoid  cells 
proper  there  is  an  intermediate  condition — an  empyema  of  the 
antro-tympanic  cavity,  which  yields  quite  happily  to  free  in- 
cision of  the  drum-membrance  and  appropriate  after  measures. 
Antrum  tenderness  mav  mean,  therefore,  either  a  collection  of 


*In  cases  of  chronic  suppurative  otitis  media  in  which  the  up- 
per half  of  the  drum-membrane  remains  intact,  exaccerbations  of 
acute  inflammation  not  infrequently  give  rise  to  characteristic 
bulging  of  the  posterior  wall. 
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pus  in  the  antro-tympanic  cavity,  or  the  early  stages  of  a  sup- 
purative process  within  the  mastoid  cells.  Which  of  these  two 
conditions  exists  can  be  determined  only  by  the  manner  in  which 
the  symptoms  respond  to  treatment ;  i.  e.  their  persistence  or 
rapid  disappearance  after  free  incision  of  the  drum-membrane 
and  inflamed  posterior  wall.  It  is  to  be  noted,  however,  that 
even  in  those  cases  which  go  on  to  rapid  and  complete  recovery, 
the  "sagging  of  the  posterior  canal  wall"  is  one  of  the  last 
symptoms  to  disappear. 

The  indications  for  operating  in  acute  mastoiditis  may  be 
summed  up  somewhat  as  follows : 

(a)  Sudden  cessation  of  the  aural  discharge,  other  symp- 
toms persisting ;  deep  seated  pain  in  the  mastoid  region ; 
marked  sensitiveness  to  pressure  upon  the  mastoid  over  an 
area  extending  ivell  beyond  the  limits  of  the  antrum;  these 
symptoms  in  the  presence  of  a  sudden  and  considerable  rise 
in  temperature,  would  justify  an  immediate  operation. 

(b)  In  the  absence  of  fever  the  above  symtoms,  unless  yield- 
ing promptly,  i.  e.,  in  24  to  48  hours,  to  abortive  measures, 
would  constitute  a  sufficient  reason  for  operating  upon  the  mas- 
toid. 

(c)  Marked  tenderness  over  the  antrum,  persisting  four  to 
Hve  days  after  free  incision  of  SchrapneU's  membrane,  would 
point  to  necrotic  changes  within  the  antrum  calling  for  opera- 
tive intervention. 

(d)  Marked  variations  in  the  quantity  of  pus  discharged; 
its  maximum  flow  being  apparently  too  great  to  be  explained 
by  the  tympanic  lesion ;  its  periods  of  diminution  being  co-in- 
cident with  the  development  of  mastoid  pain  or  tenderness  (or 
both).  Such  a  combination  of  symptoms  constitutes  one  of 
the  most  positive  indications  for  opening  the  mastoid. 

(e)  Mastoid  tenderness  having  been  present  and  having  dis- 
appeared, a  discharge  from  the  tympanic  vault  which  resists 
all  rational  non-operative  measures,  may  by  reason  of  its  per- 
sistance  justify  the  hypothesis  of  a  necrotic  area  in  the  aditus 
or  antrum.  In  such  cases  an  operation  is  often  the  only  means 
of  saving  the  integrity  of  the  organ,  and  preventing  serious 
impairment  of  function'. 

(f)  Finally,  evidences  of  mastoid  involvement  having  been 
present,  the  development  at  any  time  during  convalescence  of 
symptoms  of  septic  absorbtion,  e.  g.,  septic  temperature,  con- 
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stitutional  exhaustion,  etc.,  would  in  the  absence  of  other  con- 
current diseases,  constitute  a  positive  indication  for  immediate 
operation. 

It  will  be  seen  from  the  above  that  the  writer  recognizes  a 
number  of  conditions  as  calling  more  or  less  imperatively  for 
operative  intervention.  He  is  convinced,  however,  that  a  care- 
ful observance  of  the  rule  implied  in  the  third  clause,  ("c") 
will  reduce  very  materially  the  number  of  cases  requiring  op- 
eration. That  is  to  say,  where  tenderness  is  confined  to  the 
antrum  and  free  drainage  through  the  drum-membrane  has 
been  established,  a  delay  of  4  to  5  days  will  in  many  cases 
demonstrate  clearly  the  absence  of  mastoid  disease 

Among  the  "indications  for  operating"  the  writer  has  not 
included  bulging  of  the  postcro-superior  canal  ivall,  because 
he  believes  this  to  be  a  physical  sign  of  acute  suppurative  otitis 
media.  It  is  of  undoubted  surgical  value  in  pointing  to  a 
type,  or  perhaps  stage,  of  tympanic  infection,  which  must  re- 
ceive prompt  and  vig'orous  treatment  in  order  to  prevent  an 
extension  of  the  disease  to  the  mastoid  cells.  Its  persistence, 
however,  after  mastoid  tenderness  and  other  signs  of  mastoid 
involvement  have  disappeared,  is  no  indication  of  mastoid 
disease,  and  should  not  be  regarded  as  an  indication  for  opera- 
tive intervention. 

N.  B. — The  writer  has  purposely  avoided  any  allusion  to  the 
bacterial  character  of  the  discharge  as  influencing-  prognosis 
and  treatment.  Cases  of  streptococcus  infection  often  yield  quite 
readily  to  minor  surgical  measures,  whereas  others  in  which 
only  the  milder  pus  germs  are  found  often  prove  most  severe 
clinically.  Until  we  can  explain,  therefore,  the  varying  de- 
gree of  virulence  exhibited  in  different  cases  by  appar- 
ently the  same  germ,  it  would  seem  safer  that  the  question  of 
operation  should  be  decided  in  each  case  chiefly  by  reference 
.  to  the  symptoms  and  physical  signs. 

In  conclusion  the  writer  would  like  to  cite  two  cases  from 
his  own  practice : 

Case  1.  A.  D.,  a  girl  8  years  of  age,  was  referred  to  the 
writer  on  January  loth,  1904,  by  Dr.  Howard  Gillespie  Myers. 

Prcz-ious  history:  Measles  2  years  ago.  no  aural  sequelae. 
Has  been  subject  during  past  two  years  to  somewhat  frequent 
attacks  of  acute  tonsillitis.     Breathes  normally. 

Present  attack.  On  January  5th,  developed  acute  tonsillitis. 
On  the  following  day,  complained  of  pain  in  left  ear,  which 
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persisted  more  or  less  constantly  until  January  10th,  when 
relieved  by  spontaneous  rupture  of  drum-membrane.  5  days 
later,  symptoms  recurring,  I  was  called  in. 

At  this  time,  child  complained  of  ear-ache.  Temperature 
101.6  degrees. 

Physical  Examination.  Whole  drum-membrane  is  red,  with 
pronounced  bulging  of  Schrapnell's  membrane ;  the  bulging  here 
is  continuous  with  marked  swelling  of  the  soft  parts  covering 
the  postero-superior  wall  of  the  bony  canal.  Small  perfora- 
tion in  postero-inferior  quadrant  of  mt.  Marked  tenderness 
over  mastoid  antrum. 

Treatment.  Under  nitrous  oxide  anesthesia,  the  drum- 
membrane  was  freely  incised  —  the  incision  being  carried 
through  the  posterior  segment  of  the  tense  membrane,  through 
Schrapnell's  membrane  into  the  vault,  and  thence  outward 
through  the  inflamed  posterior  wall.  Leiter  coil  applied  to 
mastoid.  Irrigation  of  canal  with  bichlorid  of  mercury  1  in 
5,000,  ordered  q.  3h.  Leiter  coil  removed  at  the  end  of  24 
hours,  and  not  replaced  in  spite  of  the  fact  that  antrum  ten- 
derness was  stil!  present.  From  this  time  the  tenderness  over 
the  antrum  became  daily  less  marked  and  had  entirely  disap- 
peared on  January  19th,  the  4th  day  after  the  myringotomy. 
Other  symptoms  were  much  more  persistent.  The  discharge 
showed  but  little  tendency  to  diminish.  On  January  23rd 
the  incision  in  the  drum-membrane  having  partially  closed  and 
drainage  being  obviously  insufficient,  the  original  incision  was 
repeated.  Shortly  after  this,  in  spite  of  a  rather  free  dis- 
charge, it  was  thought  wise  to  discontinue  irrigation,  and  sub- 
stitute the  use  of  dry  wicks  of  sterile  gauze  carried  into  the 
canal  and  against  the  opening  in  the  drum-membrane,  both  of 
which  had  been  previously  cleansed  and  dried.  The  wicks 
were  changed  at  first  twice,  and  then  once  daily.  From  this 
time  the  symptoms  showed  gradual  but  satisfactory  improve- 
ment. The  persistent  sagging  of  the  postero-superior  canal 
wall,  hozverer,  was  a  cause  of  doubt  and  anxiety  to  the  itriter. 
Even  after  the  opening  in  the  drum-membrane  was  closed,  and 
the  tense  membrane  had  regained  a  fairly  normal  appearance, 
the  swelling  of  the  posterior  wall  was  marked.  All  other  symp- 
toms having  disappeared,  the  writer  felt  justified  in  discharg- 
ing the  patient  on  Feb.  11th,  the  parents  being  instructed  to 
report  promptly  any  symptoms  of  relapse. 

Three  weeks  later,  the  patient  was  brought  to  the  office  for 
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examination.  There  had  been  no  recurrence  of  aural  symp- 
toms. The  tense  membrane  was  normal  in  appearance.  Func- 
tion tested  by  acumeter  and  whisper,  seemed  perfect.  The 
postero-superior  wall,  however,  still  showed  some  thickening. 
The  writer  has  heard  indirectly  that  there  has  been  no  return 
of  symptoms  referable  to  the  ear. 

Case  No.  2.  Mrs.  D.,  was  referred  to  the  writer  on  Feb. 
17th,  1904,  by  Dr.  S.  A.  Brown. 

Previous  history  negative. 

One  week  ago,  as  a  sequence  of  acute  rhinitis,  patient  ex- 
perienced severe  pain  in  right  ear,  which  was  relieved  in  a 
few  hours,  by  spontaneous  rupture  of  drum-membrane.  The 
patient  is  referred  to  me  on  account  of  continued  discharge 
and  return  of  pain.    Temperature  102  degrees. 

Examination  of  right  ear.  Small  perforation  in  postero-in- 
ferior  quadrant  of  mt.  Schrapnell's  membrane  bulging,  there 
being  no  line  of  demarkation  between  this  and  the  swollen 
postero-superior  canal  wall.  Marked  tenderness  on  pressure 
over  antrum. 

Treatment.  Under  nitrous  oxid  anesthesia  the  posterior  seg- 
ment of  the  drum-membrane  and  the  inflamed  posterior  wall 
were  freely  incised.  The  usual  measure,  i.  e.,  rest  in  bed ; 
catharsis ;  irrigation  q.  3.  h.  with  bichlorid  of  mercury,  1  in 
5,000  solution,  were  ordered.  Patient  advised  that  mastoid 
operation  might  be  necessary.  She  was  seen  daily.  Discharge 
at  first  free,  diminishing  daily.  On  February  22nd,  antrum 
tenderness  was  barely  appreciable  on  deep  pressure.  One  week 
later  the  incision  in  the  drum-membrane  was  completely  closed. 
The  swelling  of  the  posterior  canal  wall,  however,  had  not 
subsided,  and  was  again  a  cause  of  anxiety  to  the  writer,  who 
still  shared  the  popular  belief  as  to  its  grave  surgical  signifi- 
cance. This  anxiety  the  patient  did  not  share.  She  was  free 
from  pain,  and  to  all  intents  in  her  usual  health,  and  but  for 
a  slight  impairment  of  hearing,  would  probably  have  regarded 
her  cure  as  complete.  The  correctness  of  this  view  was  dem- 
onstrated by  the  complete  subsidence  of  all  symptoms,  the  in- 
flammatory changes  in  the  posterior  canal  wall  being  the  last 
to  disappear. 

These  histories  might  easily  be  reinforced  by  others  in  which 
the  disease  ran  a  similar  course.  They  suffice,  however,  to  il- 
lustrate clinical  phenomena,  which  the  writer  has  observed  in 
a  very  considerable  number  of  cases.      They  were    selected 
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chiefly  because,  having  occurred  considerably  over  a  year  ago, 
sufficient  time  has  elapsed  to  justify  the  conclusion  that  re- 
covery was  complete. 

DISCUSSION. 

Dr.  Edward  B.  Dench,  of  New  York,  said  the  distinction 
attempted  by  Dr.  Kerrison  regarding  the  aditus  ad  antrum 
as  connecting  the  tympanic  vault  and  the  mastoid  antrum  was 
analogous  to  whether  we  called  a  strait  a  narrow  neck  of  water 
connecting  two  larger  bodies,  or  a  constriction  of  a  large  body 
of  water.    He  did  not  regard  the  distinction  as  material. 

According  to  Dr.  Kerrison,  tenderness  over  the  lower  cells 
was  more  important,  as  a  diagnostic  sign,  than  tenderness  over 
the  antrum.  Dr.  Dench  said  that  in  the  past  four  or  five  years, 
in  almost  every  case  of  acute  otitis,  especially  those  complicat- 
ing grippe,  there  was  tenderness  over  the  lower  mastoid  cells 
and  none  over  the  antrum  until  well  marked  changes  in  the 
antrum  had  taken  place.  Whenever  there  was  mastoid  tender- 
ness, it  could  always  be  looked  upon  as  a  sign  of  inflammation. 
The  speaker  said  he  had  seen  caries  of  the  cells  in  the  posterior 
wall  of  the  canal  occur  very  early  in  acute  mastoiditis.  Its  oc- 
currence there  depended  on  the  conformation  of  the  cells  in  the 
mastoid,  as  in  some  cases  the  posterior  wall  of  the  canal  was 
very  thick.  The  posterior  wall  of  the  canal  was  simply  the 
anterior  mastoid  wall,  and  it  was  very  frequently  affected  in 
acute  disease.  The  speaker  said  he  could  recall  a  number  of 
cases  in  which  the  only  symptom  of  mastoiditis  was  a  sinking 
of  the  upper,  posterior  wall  of  the  auditory  canal.  Clinically, 
he  regarded  this  as  one  of  the  strongest  signs  that  the  mastoid 
was  not  draining  satisfactorily. 

Dr.  S.  MacCuen  Smith,  of  Philadelphia,  said  that  of  all  the 
symptoms  of  mastoid  disease,  he  placed  most  reliance  upon 
bulging  of  the  posterior  wall  of  the  auditory  canal.  He  had 
never  yet  seen  that  sign  fail.  He  did  not  mean  to  imply,  how- 
€ver,  that  bulging  of  the  posterior  and  superior  walls  was  an 
invariable  symptom  of  mastoid  disease,  nor  would  he  operate 
on  the  strength  of  that  sign  alone,  although  he  regarded  it  as 
very  important.  In  a  case  that  recently  came  under  his  obser- 
vation, the  patient  was  a  child  one  year  old,  the  daughter  of  a 
physician.  That  child  had  never  had  any  ear  trouble,  had 
never  had  any  discharge,  and  had  never  lost  any  sleep.  One 
morning,  the  nurse  observed  a  slight  swelling  back  of  the 
ear,  over  the  mastoid.     An  examination  through  the  external 
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auditory  canal  failed  to  reveal  the  slightest  redness,  but  there 
was  distinct  bulging  of  the  posterior  and  superior  walls,  with 
characteristic  redness.  The  case  was  operated  on  the  same 
morning,  and  to  his  surprise  he  found  a  carious  opening 
through  the  cortex ;  the  antrum  and  the  mastoid  cells  were  filled 
with  pus. 

Dr.  J.  A.  Stucky,  of  Lexington,  Ky.,  said  that  while  sag- 
ging of  the  posterior  superior  wall  of  the  canal  might  be  path- 
ognomonic of  mastoid  involvement,  still  the  reverse  was  not 
necessarily  true.  We  might  have  very  extensive  involvement 
of  the  mastoid  cells,  with  absolutely  no  abnormal  indication  of 
it  in  the  posterior  superior  wall.  The  speaker  said  he  had  seen 
several  such  cases,  in  which  there  was  a  history  of  ear  dis- 
charge lasting  some  weeks,  and  no  bulging  of  the  superior  wall 
at  all.  The  ear  in  those  cases  was  apparently  draining  well, 
but  the  patients  had  a  septic  look  and  ran  a  septic  temperature, 
and  on  deep  pressure  there  were  signs  of  mastoid  involvement. 
In  one  such  case  where  the  patient  was  operated  on.  Dr. 
Stucky  said  he  was  amazed  at  the  extensive  destruction  of  bony 
tissue. 

The  speaker  said  that  in  the  section  of  the  country  where 
he  came  from  there  was  still  much  room  for  missionary  work 
among  the  general  practitioners,  and  even  among  the  otolo- 
gists. Many  of  these  still  waited  for  this  bulging  of  the  pos- 
terior superior  wall,  and  he  could  recall  two  instances  where 
they  waited  too  long.  In  both  of  those  cases  the  patients  de- 
veloped meningitis,  and  died. 

Dr.  L.  L.  IMial,  of  New  York,  said  that  in  connection  with 
this  subject  of  mastoid  tenderness,  as  indicative  of  mastoid  in- 
flammation, he  wished  to  mention  two  cases  that  came  under 
his  observation  during  the  past  six  months.  One  was  that  of 
a  man  23  years  old  who  complained  of  severe  pain  in  the  ear 
and  mastoid.  There  was  excruciating  tenderness  over  the  tip 
of  the  masto'd,  but  no  bulging  or  other  indications  of  mastoid 
trouble.  It  was  finally  discovered  that  he  had  a  badly  decayed 
tooth  on  the  lower  jaw  of  that  side,  and  when  this  was  ex- 
tracted, all  his  symptoms  disappeared.  The  second  case  was 
that  of  a  child  of  fourteen  years,  in  which  a  similar  train  of 
symptoms  was  traced  to  the  same  cause. 

Dr.  Francis  R.  Packard,  of  Philadelphia,  said  that  bulging 
of  the  wall  of  the  canal  was  a  particularly  valuable  symptom 
in  cases  where  there  was  no  discharge.     He  recalled  such  a 
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case  in  which  he  was  called  upon  to  operate  by  Dr.  A.  W. 
Watson,  of  Philadelphia.  There  was  no  discharge,  but  on 
opening  the  mastoid,  it  was  found  to  be  rotten,  and  every  cell 
was  filed  with  pus.  It  was  in  this  class  of  cases  that  the  bulg- 
ing was  particularly  valuable,  as  it  indicated  that  the  pus  was 
penned  in  and  could  not  get  out. 

Dr.  Edward  B.  Dench,  of  New  York,  said  that  if  the  mas- 
toid tenderness  persisted  for  four  or  five  days,  he  would  be 
inclined  to  operate.  The  tenderness  very  frequently  began  at 
the  tip  of  the  mastoid,  and  spread  up  to  the  antrum,  and  it 
was  this  last  tenderness  that  was  important. 

Dr.  Philip  D.  Kerrison,  in  closing,  in  reply  to  Dr.  Dench's 
statement  that  he  had  seen  necrosis  of  the  bony  wall,  said 
he  did  not  see  any  reason  why  that  should  not  occur  in  cases 
where  the  process  went  on  to  distinct  mastoiditis.  Personally, 
he  had  never  seen  it.  In  his  paper,  he  had  tried  to  bring  out 
the  point  emphasized  by  Dr.  Dench,  namely,  that  bulging  of 
the  posterior  wall  was  the  very  best  sign  we  had  that  drainage 
was  not  perfect.  Dr.  Kerrison  believed  that  it  was  an  im- 
portant sign  of  severe  tympanic  infection,  but  did  not  neces- 
sarily point  to  mastoid  inflammation. 

In  the  case  reported  by  Dr.  S.  MacCuen  Smith,  the  doctor 
had  stated  that  there  was  some  swelling  behind  the  ear,  which 
everyone  agreed  was  an  absolute  indication  for  immediate 
operation.  In  Dr.  Smith's  case,  this  post-auricular  swelling 
was  stated  to  have  been  present  some  days  before  the  sagging 
of  the  posterior  canal  wall  was  noticed. 

Dr.  Kerrison  said  that  while  much  had  been  written  re- 
garding antral  tenderness  and  bulging  of  the  canal  as  path- 
ognomonic signs  indicating  operation,  he  could  recall  a  large 
number  of  cases  where  both  those  signs  were  present  and 
disappeared,  and  the  patients  made  a  perfect  recovery  without 
operation. 


XV. 


REPORT  OF  SEVEN  INTRACRANIAL  OPERATIONS 
WITHIN  A  YEAR. 

By  George  F.  Cott,  M.  D. 

BUFFALO. 

Since  the  advent  of  grippe  some  fifteen  years  ago,  many 
more  pus  cases  affecting  the  middle  ear  and  sinuses  such  as 
the  antrum  of  Highmore,  frontal,  ethmoidal,  and  sphenoidal, 
have  been  reported  than  before  that  time.  The  ear  cases 
occurring  during  an  attack  of  so-called  grippe  are  sometimes 
very  intractable  and  yet  the  influenza  bacillus  is  seldom  found. 
This  is  explained  by  claiming  that  after  an  acute  attack  of 
influenza  the  mucous  membrane  is  left  in  a  more  or  less  sus- 
ceptible condition  to  irritating  substances  and  thereby  becomes 
fertile  soil  for  the  various  cocci. 

The  cases  which  I  report  to-day,  seven  in  number,  all  re- 
quiring intracranial  manipulation  during  1904,  dated  far  beyond 
this  period,  save  one,  and  therefore  could  not  be  counted  as 
caused  by  that  virulent  poison. 

The  histories  of  the  several  cases  were  traced  back  to  early 
childhood,  all  of  which  had  been  treated  at  different  times 
for  indefinite  periods. 

Whenever  symptoms  of  severe  deep-seated  pain  were  present 
intracranial  involvement  was  looked  for,  but  if  no  opening 
in  the  roof  of  the  tympanum  was  found  and  no  other  symptoms 
but  pain  observed  the  radical  operation  alone  was  done  and 
further  developments  awaited.  When  the  dura  or  brain  were 
involved  this  became  manifest  sooner  or  later,  when  further 
operative  procedure  was  undertaken.  To  diff'erentiate  betweer 
neurosis  and  true  symptoms  of  meningeal  affection  was  some- 
times very  difiicult  and  would  cause  the  patient  prolonged 
suffering  until  another  operation  seemed  justified.  Over- 
enthusiasm  for  operating  must  be  discouraged,  while  on  the 
other  hand  extreme  conservatism  often  leads  to  grave  dis- 
aster.    The  following  cases  are  self-explanatory: 
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Case  1 — Pachymeningitis  with  Extradural  Abscess — 

Man  aged  30,  had  been  confined  to  bed  several  weeks  and 
unable  to  work  for  six  weeks  because  of  severe  pain  in  the 
ear;  no  discharge,  but  gave  a  history  of  chronic  suppuration 
in  childhood  which  had  stopped  years  ago.  Diagnosis  of 
pachymeningitis  and  perhaps  pus  under  dura  was  made  and 
he  was  sent  to  Riverside  Hospital  for  operation.  After  having 
inhaled  a  small  quantity  of  chloroform  and  before  the  post 
aural  incision  was  made,  patient's  breathing  gradually  became 
shallow  until  it  ceased  altogether ;  pulse  could  not  be  felt  at 
the  wrist  nor  the  heart  sounds  heard  over  the  chest.  The 
table  was  quickly  tilted  head  downwards  and  artificial  respira- 
tion performed  until  I  was  too  tired  to  continue,  when  the 
assistant,  Dr.  Jones,  worked  over  him  until  he  gave  up  and 
I  resumed  work  again ;  finally  our  efforts  were  crowned  with 
success  and  patient  made  slight  efforts  to  breathe,  which  be- 
came more  and  more  pronounced  until  breathing  was  again 
regular. 

The  radical  operation  was  then  proceeded  with.  The  sup- 
puration in  early  life  did  not  last  long  enough  to  cause 
sclerosis  as  we  usually  find  it,  for  the  lower  cells  were  quite 
brittle,  the  deeper  part  of  the  bone  having  become  particularly 
softened.  After  its  completion  the  roof  of  the  tympanum  was 
chiseled  away  and  the  upper  part  of  the  bony  canal.  Pus 
was  found  under  the  dura,  which  membrane  was  very  de- 
cidedly thickened. 

While  cleaning  out  the  cells,  the  internal  wall  of  the 
mastoid  process  was  found  destroyed,  leaving  a  circular  open- 
ing about  five-eighths  of  an  inch  in  diameter. 

The  whole  cavity  was  packed  wth  gauze  and  patient  made 
an  uninterrupted  recovery.    The  ear  became  dry  in  six  weeks. 
Case  2 — Septic  Simis  Thrombosis  with  Epidural  Abscess — 

Benedict  Scynowski,  age  12,  U.  S.,  of  Polish  parents.  Father 
and  mother,  four  brothers  and  two  sisters  healthy.  Boy  was 
never  sick  until  three  weeks  before ;  had  severe  headache  which 
for  the  most  part  was  confined  to  the  supraorbital  region  and 
was  constant.  On  January  1,  '04,  ear  began  to  discharge. 
Entered  Deaconess  Hospital  on  January  20,  with  a  temperature 
of  104  and  pulse  130.  He  was  treated  for  two  weeks  before 
for  typhoid  fever,  when  a  change  of  doctors  was  made.  Dr. 
Bradley  L.  Door,  under  whose  care  he  had  come,  asked  me 
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to  see  the  patient  and  be  prepared  to  open  the  mastoid.  I  was 
somewhat  late  and  the  doctor  had  incised  the  periosteal  abscess 
and  evacuated  a  quantity  of  pus.  The  patient  did  not  improve 
much.  I  was  asked  to  see  him  again  on  January  23rd;  the 
temperature  was  then  taken  every  four  hours;  if  no  improve- 
ment took  place  in  one  or  two  days  another  operation  would 
certainly  be  necessary.  January  25th,  being  satisfied  there  were 
intracranial  complications,  and  having  explained  the  serious- 
ness of  the  boy's  condition  to  the  mother,  that  he  certainly 
would  die  without  operation  but  had  a  chance,  although  a  slim 
one,  with  it,  she  consented.  A  radical  operation  was  first 
done;  although  there  was  no  history  of  previous  ear  disease, 
sufficient  evidence  was  found  showing  old  suppuration  such 
sclerosis,  remnants  of  drum-head  and  ossicles.  During  the 
chiseling,  pus  was  noticed  coming  through  the  roof  of  the 
tympanum ;  a  large  opening  was  made,  when  a  quantity  of 
pus  was  found  under  the  dura.  The  result  did  not  satisfy  me, 
however,  for  the  temperature  indicated  involvement  of  a  sinus, 
presumably  the  lateral  or  sigmoid.  The  skull  was  opened 
over  the  lateral  sinus,  which  was  found  apparently  empty. 
A  sharp  spoon  was  introduced  toward  the  torcular  herophyli 
and  the  sigmoid  knee  and  a  small  quantity  of  pus  brought  away 
each  time,  then  pieces  of  the  thrombus  were  removed  until 
blood  flowed  from  both  sources.  The  sinus  was  then  packed 
with  gauze  and  the  wound  dressed  in  the  usual  way.  The 
boy  was  in  pretty  bad  shape  after  the  operation ;  strychnia  and 
salt  solution  were  injected  and  hot  bottles  applied.  He  rallied 
nicely,  had  a  fairly  good  night,  but  died  the  next  day.  Post- 
mortem examination  was  not  permitted.  Although  the  case 
was  treated  as  typhoid  fever  because  of  the  peculiar  tempera- 
ture, still  the  extremes,  with  discharge  from  the  meatus  and 
the  bulging  of  the  ear  with  pain  radiating  over  the  right  side 
of  the  head  should  have  at  once  cleared  up  the  case  as  show- 
ing that  there  was  intracranial  mischief. 

The  following  urinalysis,  single  sample,  was  by  Dr.  Schwert- 
feger : 

Color    amber. 

Reaction   acid. 

Odor   urinous. 

S.  G 1010. 

Sediment    absent. 
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Albumin    absent. 

Sugar absent. 

Microscopic   epithelium  and  urates. 

Ehrlichs  diazo  test negative. 

History  After  Entering  the  Hospital — 

The  first  night  at  the  hospital  the  patient  rested  quietly  and 
slept  some,  had  a  good  movement,  and  vomited  several  times ; 
Epsom  salts  given,  but  vomited.  On  the  21st  of  January  Dr. 
Dorr  evacuated  the  abscess  behind  the  ear  without  much  pain. 

Following  is  the  temperature  chart : 


Bowels  moved  twice  that  day,  brown  lluid.  At  night,  no  sleep, 
delirious  at  times.  On  the  22nd  stool  was  light  brown,  con- 
taining white  curds,  followed  by  three  more  brown  fluid 
movements ;  at  night  sleep  at  intervals.  Next  night  more 
quiet  but  was  delirious  at  intervals.  Although  quiet  during 
the  day  time,  no  sleep  at  night.  On  the  2.5th  he  slept  some 
and  rested  quite  well  after  2  a.  m.  The  night  after  the  opera- 
tion he  was  given  hypodermically  strych.,  digitalin,  nitio- 
glycerine  and  whisky,  also  eight  ounces  of  saline  solution ;  he 
had  a  pretty  good  night  and  slept  at  intervals,  but  died  at 
11:30  a.  m. 
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Case  3 — Dura  Attached  to  Roof  of  External  Canal  by  Fibrous 
Band — 

Mrs.  S.,  age  38,  height  a  little  over  five  feet,  weight  230 
pounds;  case  referred  by  Dr.  Jas.  E.  King.  Had  discharge 
from  left  ear  for  many  years  until  seven  years  ago.  Uterus 
curetted  two  years  ago ;  since  then  ear  discharged  again,  which 
she  attributes  to  the  anesthetic.  Severe  pain  over  side  of  head, 
also  deep  seated.  Treatment  of  no  avail.  Radical  operation 
March  3rd,  1903 ;  drumhead  and  ossicles  absent.  After  this 
ear  was  more  or  less  dry,  but  pain  continued  and  at  times 
became  unbearable ;  occasionally  wanders  around  until  found 
and  taken  home,  all  due  to  the  tremendous  pain,  she  claims. 
Patient  was  markedly  neurotic  and  for  that  reason  a  second 
operation  was  deferred ;  she,  however,  insisted  upon  having 
something  done,  so  on  August  10,  1904,  17  months  after 
the  radical,  the  old  wound  was  opened  again  and  sufficient 
bone  of  the  skull  removed  to  lay  bare  the  dura  for  three-fourths 
of  an  inch  ;  at  the  roof  of  the  canal  a  very  strong  fibrous  band 
was  found  attached  to  the  dura  and  the  bone  which  could  not 
be  torn  from  its  attachment  but  had  to  be  cut  out  with  scissors ; 
otherwise  the  appearance  seemed  healthy.  The  wound  was 
then  closed  and  the  exposed  dura  packed  with  idoform  gauze. 
The  patient  has  improved  perceptibly  but  is  by  no  means 
well.  At  the  present  writing  the  ear  is  dry  but  there  con- 
tinues occasional  pain  as  before  the  operation,  but  her  general 
condition  is  very  much  improved. 
Case  4 — 

Mrs.  Dr.  B.,  age  51,  case  referred  by  Dr.  Geo.  E.  Fell ; 
chronic  middle  ear  suppuration  for  many  years,  with  pain  in 
ear  and  radiating  over  side  of  head,  causing  months  of  sleepless 
nights  and  consequently  a  marked  neurotic  condition.  The 
radical  operation  was  undertaken,  followed  by  some  ameliora- 
tion, but  gradually  the  pain  again  became  unbearable.  Dis- 
charge from  the  cavity  never  ceased.  Hour  glass  contraction 
quite  external  to  site  of  drum  head  emitting  drop?  of  fetid 
pus.  Several  months  later,  patient  seemed  as  bad  as  ever,  but 
because  of  her  neurotic  condition  further  interference  was 
postponed  until  finally,  several  months  after  the  first  opera- 
tion, the  patient  was  again  removed  to  the  Buffalo  General 
Hospital  on  account  of  a  probable  pachymeningitis.  The  old 
wound  was  reopened,  some  tough  tissue  and  half  an  inch  of 
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the  roof  of  the  external  canal  removed.  The  dura  was  coated 
with  organized  lymph  and  the  roof  markedly  roughened,  all  of 
which  was  curetted  and  the  opening  packed  with  gauze.  Patient 
made  an  uninterrupted  recovery  and  although  some  pain  still 
remains,  she  is  very  much  better  and  able  to  perform  her 
duties  as  the  mother  of  eight  children,  takes  things  philo- 
sophically and  has  withal  a  happy  disposition.  The  scalp  is  still 
sore  to  the  touch. 
Case  5 — Sinus  in  Temporal  Lobe — ■ 

Mrs.  B.,  age  44,  strong,  robust  and  well  built,  had  discharge 
from  left  ear  about  forty  years.  Called  on  me  for  relief,  having 
had  severe  pain  lately.  I  found  carious  bone  wherever  the 
probe  could  reach,  no  vestige  of  ossicles  or  drum  head  left; 
treated  her  some  months  without  entirely  stopping  the  dis- 
charge or  relieving  the  fetid  odor  permanently.  Operation 
was  advised  but  stoutly  refused  until  a  year  after  treatment 
had  begun,  then  her  headaches  became  so  severe  that  she 
lost  considerable  sleep  and  finally  consented  to  go  to  the 
Deaconess  Hospital,  where  a  radical  operation  was  done ;  be- 
fore closing  the  postaural  wound  the  bone  was  probed  to  seek 
a  cause  for  the  severe  headaches ;  at  one  point  the  probe  en- 
tered the  skull  over  the  tympanum ;  bone  was  chiseled  away 
sufficiently  to  explore  and  then  a  hole  nearly  one-eighth  of  an 
inch  in  diameter  was  discovered  in  the  dura ;  a  probe  passed 
through  it  which  entered  the  temporal  lobe  one  and  one-quarter 
inches.  An  incision  was  made  along  the  sinus  large  enough 
to  easily  admit  a  sharp  spoon,  the  sinus  curetted  and  then 
packed  with  iodoform  gauze.  After  three  days  the  gauze  was 
removed  and  the  opening  repacked.  At  the  end  of  two  weeks 
the  wound  in  the  brain  was  allowed  to  heal  and  the  external 
wound  closed  with  sttches.  Patient  made  an  uninterrupted 
recovery.  Now,  four  months  after  operation,  patient  is  quite 
well,  but  has  had  two  or  three  spells  of  headache  referred  to 
the  top  of  her  head  which,  however,  passed  off  again  after 
some  hours. 

Case  6 — Brain  Abscess  Seven  Months  After  Radical  Operation. 
Death — 

In  May,  1903,  Miss  May  L.,  age  26,  was  referred  by  Dr. 
C.  J.  Reynolds.  She  gave  the  following  history :  At  the  age 
of  2  years  she  had  inflammation  of  the  right  car.  At  8  years 
both  ears  .'suppurated  ;  she  then  remained  well  until   12  yeari 
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old,  when  suppuration  for  two  months  in  right  ear  occurred, 
also  later  in  left  ear;  right  ear  continued  suppurating  inter- 
mittently for  a  long  while,  and  was  treated  more  or  less 
during  that  time.  When  I  first  saw  her  she  complained  a 
great  deal  of  deep  seated  pain,  radiating  over  the  side  of  the 
head.  Drum  head  and  ossicles  w^ere  gone.  Patient  was  fairly 
well  nourished,  weighing  perhaps  140  pounds,  and  five  feet 
six  inches  in  height.  Family  history  good;  she  was  the  only 
daughter  but  had  two  brothers ;  father  and  mother  both  living. 
The  necessity  of  operation  was  explained  to  the  mother  and 
daughter  and  also  the  probability  of  deep  seated  trouble. 

O peration—FsiUent  was  sent  to  Deaconess  Hospital  and  on 
May  20th,  with  the  assistance  of  Dr.  Reynolds,  the  radical 
operation  was  performed.  The  second  blow  of  the  mallet 
penetrated  the  sinus ;  hemorrhage,  however,  was  readily 
stopped.  After  removii^  the  posterior  wall  of  the  external 
canal  and  the  external  wall  of  the  attic  a  sinus  was  looked 
for  because  of  the  severe  pain  complained  of ;  this  w-as  found 
paralysis  lasting  three  months,  otherwise  she  made  a  good 
recovery  and  was  finally  discharged. 

After  History — Seven  months  later  patient  presented  herself 
again,  having  gained  twelve  pounds  in  weight.  She  was  feel- 
ing quite  well  except  that  there  was  something  bulging  in 
her  ear.  I  found,  half  and  inch  from  the  external  orifice, 
a  sac  coming  down  and  nearly  closing  the  meatus ;  this  was 
pressed  back  but  gradually  filled  again,  and  upon  puncturing, 
pus  escaped.  She  was  again  sent  to  the  Deaconess  Hospital 
and  the  skull  opened  above  the  meatus.  A  large  abscess  in 
the  temporal  lobe  was  evacuated,  its  walls  curetted,  the  cavity 
washed  out  and  lightly  packed.  Patient  made  a  good  recovery, 
but  two  months  later  the  cavity  filled  again.  Patient  had  an 
epileptic  seizure  which  I  think  had  occurred  once  before.  On 
February  11,  '04,  the  sac  was  again  evacuated,  washed  out 
and  packed.  .  She  reacted  nicely,  but  after  severe  pain  suddenly 
became  comatose,  early  the  next  morning,  and  died  twelve 
hours  later  without  regaining  consciousness.  Temperature 
varied  but  was  never  much  above  102. 

Post-Mortem  Examination — This  was  made  sixteen  hours 
after  death  by  Dr.  Monroe,  the  interne  who  assisted  in  the 
last  operation.  Brain  examined  only.  There  was  no  attempt 
at  healing  after  first  operation  nine  months  previous.    Dura 
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mater  adherent  where  epidural  abscess  was  located  and  was 
quite  normal  in  appearance.  The  brain  looked  healthy  except- 
ing the  abscess  cavity,  which  was  large  enough  to  admit  a 
finger  and  over  an  inch  in  depth.  The  immediate  cause  of 
coma  and  death  could  not  be  ascertained,  but  was  perhaps  due 
to  edema  of  the  ventricles. 
Case  7 — Sinus  Thrombosis — 

Girl  age  11  years,  referred  by  Dr.  McCarty  of  Geneva,  N.  Y. ; 
middle  ear  suppuration  since  infancy,  and  while  under  his  care 
thought  it  necessary  to  operate  radically  to  prevent  intra- 
cranial involvement.  I  was  asked  to  see  the  child  and  decided 
to  act  immediately.  A  typical  radical  was  done  and  the  little 
girl  reacted  nicely.  Next  day  temperature  and  pulse  were  quite 
normal,  likewise  the  second  day,  but  the  third  she  showed 
symptoms  of  a  peculiar  character,  such  as  fluctuating  tem- 
perature, irritability  and  more  or  less  apathy,  while  at  times 
she  lay  very  still  but  would  respond  when  called ;  occasionally 
she  would  move  restlessly  about  the  bed. 

After  consultation  with  Drs.  McCarty  and  Skinner,  both 
surgeons,  of  Geneva,  it  was  decided  to  open  the  skull  at  once, 
which  was  done;  while  opening  up  the  old  wound  a  little 
pinhole  leading  to  the  lateral  sinus  was  noticed  by  the  bubbling 
of  gas ;  this  hole  was  then  followed  up  and  enlarged  by  laying 
bare  the  sinus,  which  was  covered  with  organized  lymph.  The 
sinus  having  been  opened,  a  fatty  thrombus  was  found  filling 
up  the  vessel  from  the  torcular  to  the  bulb  of  the  jugular  vein 
and  was  removed  with  difficulty.  The  child  never  came  to. 
Odor  of  a  putrid  nature  emitted  from  the  recently  operated 
bone,  but  this  looked  quite  healthy,  the  odor  coming  from 
within  the  skull.  This  was  a  peculiarly  sad  case,  especially  for 
the  father,  he  having  buried  two  entire  families;  and  this  was 
one  of  two  children  of  the  third  wife. 
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I. — EAR. 
Intracranial    Lesions  as  Sequelae  of  Chronic  Purulent  Otitis   Media. 

M.  Allen  vStarr  (Medical  Record,  March  10,  1906).  The 
author  has  analyzed  the  literature  from  1900  to  1906  and  has 
collected  54  temporal,  25  cerebellar  and  2  occipital  abscesses, 
in  all  81  abscesses  of  the  brain,  secondary  to  otitis,  in  which 
an  operation  had  been  performed.  In  6  of  these  nothing  was 
found  at  the  operation,  but  the  abscess  was  discovered  at  the 
autopsy.  In  42  cases  recovery  followed  the  operation.  In 
39  cases  death  occurred.     Of  the  cerebellar  cases,  16  died. 

He  thinks  that  in  almost  every  instance,  it  is  e^vident  that 
the  operation  was  unduly  postponed,  in  many  cases  not  hav- 
ing been  done  until  five  and  sometimes  eight  days  after  the 
abscess  was  suspected.  In  the  majority  of  cases  he  thinks 
the  operation  had  been  badly  done,  the  incision  being  too  small 
or  badly  located,  and  drainage  being  imperfect.  Meningitis 
occurring  after  the  operation  was  the  usual  cause  in  the  39 
cases  which  died,  which  meningitis  might  possibly  have  been 
avoided  if  the  drainage  had  been  free,  the  opening  in  the 
head  large,  and  the  asepsis  perfect.  In  the  cerebellar  cases, 
few  characteristic  cerebellar  symptoms   were  present. 

As  the  abscess  is  always  of  uncertain  extent,  there  should  be 
a  large  field  of  operation.  The  head  should  be  entirely  shaved 
twenty-four  hours  before  the  operation,  cleaned  carefully  by 
many  scrubbings  with  soap,  alcohol,  ether,  corrosive  sub- 
limate, and  a  cap  of  sublimate  gauze  should  be  left  on  all  night 
previous  to  the  operation.  The  opening  should  be  very  large, 
four  by  three  inches,  preferably  omega  shape,  and  a  flap  of 
scalp  and  skull  laid  down,  made  either  with  an  electric  engine 
or  by  a  small  trephine,  openings  to  be  afterwards  joined  by  a 
small  saw  or  gouge.  Thus  a  large  field  is  open  and  ample 
room  secured  before  the  dura  is  touched.  All  hemorrhage 
from  the  scalp  and  from  any  arteries  of  the  diploe  is  to  be 
stopped  before  the  dura  is  opened.  The  flap  is  to  be  pro- 
tected during  the  operation  by  being  wrapped  in  soft  sublimate 
gauze  wet  repeatedly  with  hot  water  at  a  temperature  of 
110. 

The  dura  is  to  be  opened  with  great  care.     A  semilunar 
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incision  is  the  best,  following  the  line  of  the  opening  in  the 
skull.  When  the  cortex  is  exposed,  if  the  abscess  is  in  sight 
it  can  be  evacuated  by  an  incision  and  drained,  and  turning 
the  patient  over  so  that  the  abscess  shall  be  down  will  greatly 
aid  in  emptying  it. 

There  may  be  no  abscess  in  sight,  since  many  of  the  ab- 
scesses lie  a  centimeter  or  more  beneath  the  surface.  They 
may  be  felt,  the  brain  being  softer  at  one  point,  or  may  be 
indicated  by  the  greater  venous  congestion  at  one  point  in 
the  pia.  If  not,  it  is  justifiable  to  make  a  deep  incision  in 
the  brain.  This  incision  should  always  be  made  along  the 
summit  of  a  convolution  in  its  long  diameter  and  the  incised 
surfaces  should  be  separated  by  two  broad,  flat  spatulae,  w^hich 
thus  enable  one  to  get  access  to  the  deeper  part.  The  finger 
should  never  be  thrust  into  the  brain.  If  a  deep  abscess  is 
found,  it  is  to  be  emptied  by  gravitation.  The  subsequent  drain 
should  be  decalcined  bone  or  rubber  tissue  folded.  If  the 
pus  found  is  thick,  a  gauze  drain  may  act  as  a  plug  instead  of 
a  drain. 

If  a  diffuse  encephalitis  is  found,  and  not  an  abscess,  it  may 
be  left  alone  or  it  may  be  well  to  cut  the  congested  and  degen- 
erated area  out,  leaving  a  cavity.  The  excision  should  extend 
to  the  limit  of  the  degenerated  area  so  that  the  walls  left  are 
normal  brain.  Hemorrhage  from  this  may  be  stopped  by  sterile 
gauze  tampons  held  for  some  minutes  in  the  cavity.  Iodoform 
gauze  should  never  be  used  about  the  brain.  During  the 
entire  operation  very  hot  water  should  be  run  constantly  over 
the  surface  of  the  brain. 

In  cases  of  meningitis  and  no  abscess,  a  drain  may  be  in- 
serted. 

When  the  operation  is  finished  and  the  insertion  of  the 
drain  accomplished,  the  dura  may  be  united  except  at  the 
posterior  inferior  angle  or  corner  of  the  opening,  where  the 
drain  is  to  be  brought  out.  At  this  point  the  opening  in 
the  skull  may  be  enlarged  with  the  rongeur  so  that  no  pres- 
sure shall  be  made  on  the  drain.  The  scalp  is  then  sewed  up 
except  about  the  drain,  and  the  patient  made  to  He  on  the 
side  of  the  abscess  to  encourage  drainage.  The  dressings 
should  be  changed  daily  and  the  drain  gradually  allowed  to 
be  pushed  out,  but  never  removed.  A  very  large  absorbent 
cotton  dressing  held  by  gauze  should  be  applied  over  the  en- 
tire head,  as  it  is  important  to  exclude  air  from  the  wound. 

Richards. 
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On    the    Operative    Treatment    of    Infective    Sigmoid    Sinus    Throm- 
bosis. 

Richards  {Archives  of  Otology,  Vol.  XXXIW,  No.  5). 
As  infective  sigmoid  sinus  thrombosis  of  otitic  origin  is  with 
rare  exception  secondary  to  mastoid  involvement,  the  explora- 
tion of  the  mastoid  and  the  removal  of  its  septic  foci  con- 
stitute the  primary  step  of  the  sinus  operation. 

The  \vork  should  be  done  rapidly  and  thoroughly.  A  j>eculiar 
fatality  hangs  over  those  who  for  the  second  time  are  subject 
to  operative  interference  because  of  the  error  of  delay  when 
the  intra-cranial  sinuses  are  invaded  by  micro-organisms. 

With  conditions  favorable,  the  sinus  should  be  exposed  as 
low  down  and  as  near  the  bulb  as  possible,  in  the  hojx^  that 
the  thrombus  has  not  involved  the  entire  vertical  limb.  If 
the  sinus  wall  near  the  bulb  is  healthy  and  the  vessel's  lumen 
seems  filled  with  blood,  a  compression  plug  should  be  placed 
across  the  vein  at  this  point  and  the  remaining  sinus  groove 
removed  by  a  chisel.  The  bone  must  be  removed  until  the 
involved  dura  is  encircled  completely  by  a  strip  of  healthy 
membrane. 

That  portion  of  the  sinus  into  which  empties  the  emissary 
vein,  must  be  exposed,  for  this  vessel  may  enter  as  a  factor  of 
error  in  judging  the  return  flow. 

When  operating  on  cases  of  mastoiditis  in  which  symptoms 
of  septic  absorption  pointing  to  sinus  thrombosis  are  present 
it  is  conservative  practice  to  open  the  vessel  regardless  of  its 
appearance,  of  its  feel,  or  of  its  pulsation,  or  if  on  exposure 
of  the  sinus,  its  appearance  is  suspicious,  we  should  open  the 
vessel,  regardless  of  the  lack  of  symptoms. 

When  sinus  thromlxDsis  has  passed  into  that  stage,  where  it 
manifests  itself  through  symptoms  indicative  of  sepsis,  it  has 
then  become  formidable,  and  a  large  portion  of  these  cases 
die  regardless  of  surgical  interference. 

Pulsation  of  the  vessel  or  absence  of  jmlsation  is  of  little 
value  in  diagnosis  and  aspiration  is  not  only  untrustworthy 
but  it  is  dangerous. 

The  sinus  is  treated  as  one  would  an  abscess  cavity.  Slit  the 
external  sinus  wall  and  exsect  it  throughout  the  entire  extent 
of  thromlx)tic  involvement  (not  merely  to  that  point  wliere  we 
get  a  free  return  flow).  We  should  rely  not  solely  upon  the 
return  flow,  but  also  upon  an  examination  of  the  interior  of 
the  vein  to  determine  the  limits  of  thrombosis. 
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Before  opening  the  sinus  a  small  cylinder  of  gauze  is  placed 
across  the  bulb  end  of  the  sinus,  but  the  vessel  is  not  com- 
pressed and  a  second  cylinder  of  gauze  similarly  placed  on 
the  torcular  side  of  the  point  which  has  been  selected  for  open- 
ing. On  incising  the  sinus,  should  free  bleeding  occur  the 
operator  compresses  the  plug  on  the  torcular  side  and  blocks 
the  return  flow  from  above.  If  the  bleeding  is  still  free  the 
assistant  quickly  blocks  the  return  flow  from  below  by  com- 
pressing the  lower  plug.  If  bleeding  continues,  we  should 
remember  that  the  emissary  vein  may  be  responsible  and  con- 
sequently this  vessel  should  previously  have  been  exposed. 

Bv  getting  a  return  flow  from  below,  before  we  exert  pres- 
sure over  the  bulb  end  of  the  sinus,  we  minimize  our  chances 
of  producing  unnecessary  pressure  upon  a  vessel  which  is 
thrombosed,  and  therefore  of  discharging  emboli  into  the  gen- 
eral circulation.  By  opening  the  sinus  before  producing  pres- 
sure upon  the  torcular  side  of  the  point  of  incision,  we  create 
an  avenue  of  exit  for  any  portion  of  a  clot  which  by  our 
manipulation  may  be  set  loose. 

In  opening  the  sinus  great  care  should  be  taken  to  avoid 
cutting  through  the  visceral  wall ;  by  so  doing  the  subdural 
space  is  opened  and  infection  invited,  and  in  children,  through 
the  act  of  crying,  through  sudden  increase  of  intra-cranial 
pressure,  cerebral  hernia  is  possible. 

If  after  the  vessel  has  been  slit  freely  open,  as  far  down 
toward  the  bulb  as  the  bone  removal  permits,  we  get  an 
insufficient  flow  from  below,  we  should  immediately  proceed 
with  a  jugular  resection  and  make  no  attempt  to  curette  the 
thrombus  from  the  bulb  before  the  removal  of  the  vein.  In 
exposing  the  jugular  vein,  we  should  endeavor  to  ligate  it  as 
low  down  in  the  neck  as  is  possible.  After  removal  of  the 
jugular,  a  bent  curette  should  be  inserted  into  the  bulb  end  of 
the  sinus  and  such  portions  of  the  thrombus  as  can  be  detached 
should  be  removed.  During  this  manipulation,  pressure  should 
be  made  over  the  upper  end  of  the  internal  jugular  vein  of  the 
opposite  side,  as  aspiration  of  particles  from  the  involved  bulb 
might  occur  through  this  avenue.  Campbell. 

The  Indications  for  Operating  in  Acute  Mastoiditis. 

Phi  UP  D.  Kekkisox  {Medical  Record,  October  2S.  11)05.) 
The  author  regards  the  aditus  between  the  tympanic  vault  and 
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the  antrum  as  a  constricted  portion  of  one  and  the  same  cavity 
and  not  a  narrow  passage  connecting  two  bony  cavities,  and 
that  the  antrotympanic  cavity  is  one  osseous  space  which  may 
be  properly  described  as  one  having  a  central  constriction, 
and  so  bent  upon  itself  that  while  its  roof  lies  throughout  in 
the  same  horizontal  plane,  its  floor  is  lower  anteriorly  and  pos- 
teriorly than  at  the  center  where  encroached  upon  by  the  lower 
margin  of  the  aditus.  Hence,  as  acute  purulent  otitis  media 
is  probably  always  attended  by  an  escape  of  pus  into  the  an- 
trum, this  presence  of  pus  within  the  antrum  is  not  necessarily 
an  indication  of  mastoid  inflammation.  Neither  is  marked 
sensitiveness  to  pressure  over  the  antrum  as  is  proven  by  its 
rapid  subsidence  as  a  result  of  free  incision  of  Shrapnell's 
membrane  and  other  rational  measures  for  the  relief  of  an 
acute  purulent  otitis  media.  The  author  does  not  regard  sag- 
ging of  the  posterior  canal  wall  as  one  of  the  cardinal  signs 
of  mastoid  inflammation,  as  has  been  so  often  said,  but  thinks 
in  the  majority  of  cases  that  this  bulging  of  the  postero- 
superior  canal  wall  is  due  to  an  extension  of  inflammation 
from  the  vault,  and  bases  this  belief  on  the  following  anatomi- 
cal, surgical  and  clinical  facts : 

1.  A  section  of  the  temporal  bone,  more  or  less  horizontal 
in  direction,  and  passing  through  the  postero-superior  canal 
wall,  shows  this  to  consist  of  a  dense,  and  often  thick  plate  of 
bone  which  should  act  as  a  natural  barrier  to  the  rapid  ex- 
tension of  an  inflammatory  process  from  the  mastoid  cells  to 
the  membranous  lining  of  the  bony  canal. 

2.  While  complete  removal  of  all  diseased  bone  is  the  first 
aim  of  mastoid  surgery,  this  indication  never  in  acute  mas- 
toiditis requires  the  removal  of  any  portion  of  the  bonv  plate 
which  separates  the  mastoid  cells  from  the  membranous  canal. 

3.  In  cases  of  chronic  suppurative  otitis  media  in  which 
extensive  destruction  of  the  membrana  tympani  has  occurred, 
characteristic  bulging  of  the  posterior  canal  wall  is  never  pres- 
ent; yet  in  such  cases  the  posterior  wall  of  the  bony  canal, 
as  well  as  the  mastoid  cells,  is  often  diseased. 

He  sums  up  the  indications  for  operating  in  acute  mastoid- 
itis as  follows : 

1.  Sudden  cessation  of  the  aural  discharge,  other  symptoms 
persisting,  accompanied  by  deep-seated  pain  in  the  mastoid 
region  and  marked  sensitiveness  to  pressure  upon  the  mastoid 
over  an  area  extending  well  beyond  the  limits  of  the  antrum. 
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2.  In  the  absence  of  fever,  the  above  symptoms,  unless 
yielding  promptly,  in  24  to  48  hours,  to  abortive  measures, 
would  constitute  a  sufficient  reason  for  operating  upon  the 
mastoid. 

3.  Marked  tenderness  over  the  antrum,  four  or  five  days 
after  free  incision  of  Shrapnell's  membrane. 

4.  Marked  variations  in  the  quantity  of  pus  discharged; 
its  maximum  flow  being,  apparently,  tod  great  to  be  explained 
by  the  tympanic  lesion;  its  periods  of  diminution  being  coin- 
cident with  the  development  of  mastoid  pain  or  tenderness 
(or  both). 

5.  Mastoid  tenderness  having  been  present  and  having  dis- 
appeared, a  discharge  from  the  tympanic  vault,  which  resists 
all  rational  non-operative  measures,  may,  by  reason  of  its 
persistence,  justify  the  hypothesis  of  a  necrotic  area  in  the 
aditus  or  antrum. 

6.  Evidences  of  mastoid  involvement  having  been  present, 
the  development  at  any  time  during  convalescence  of  symptoms 
of  septic  absorption. 

He  details  two  cases  illustrating  conservative  treatment. 

Richards. 

A  Case  of  Cerebral  Abscess  of  Otitic  Origin — Operation — Apparent 
Recovery — Relapse — Operation — Death — Autopsy. 

Hill  Hastings  (California  State  Journal  of  Medicine,  Octo- 
ber, 1905).  Mastoid  operation  for  acute  middle  ear  inflammation 
done  October  6,  1904,  microscopic  examination  of  pus  show- 
ing streptococci.  On  the  twenty-first  day,  patient  was  doing 
housework  and  the  mastoid  wound  was  entirely  healed.  She 
remained  normal  up  to  December  7th,  when  there  was 
complaint  of  severe  headache,  followed  by  vomiting  and  semi- 
stupor.  December  16th,  mastoid  wound  reopened.  Dura 
uncovered ;  apparently  normal.  Aspirating  needle  pushed 
directly  upward  and  a  little  forward  to  the  extent  of  about 
}i  inch  into  the  lobe  above  the  antrum,  and  greenish-yellow 
odorless  pus  found.  Opening  enlarged  with  a  knife.  Pus 
evacuated.  Sterilized  gauze  wick  dressing.  Immediate  im- 
provement followed.  Rubber  drainage  was  substituted  for 
the  gauze  wick  two  days  later.  Drainage  was  continued  until 
January  3rd. 

January  2nth,  six  weeks  later,  mastoid  wound  again  healed, 
patient  free  from  pain,  doing  light  household   work.     Sight 
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good,  but  a  fuzzy  optic  disk  persisted.  Two  days  later  there 
was  sudden  return  of  sick  headache  and  vomiting.  Mastoid 
cavit>'  was  again  opened  in  the  same  direction  a<;  before.  Firm 
resistance  was  met  at  the  depth  of  over  one  inch,  when  the 
needle  was  felt  to  enter  a  cavity,  and  some  thick  pus  escaped 
into  the  syringe.  The  cavitv  was  opened  with  a  long  flat- 
bladed  knife,  and  as  before,  fluid  pus  escaped ;  altogether  a 
teaspoonful.  The  external  opening  was  enlarged,  the  cavity 
gently  irrigated,  and  the  wound  loosely  packed  with  iodoform 
gauze. 

As  the  general  symptoms  were  not  improving,  another 
search  was  made  four  days  later,  February  4th,  and  this 
time  the  main  abscess  cavity  was  found  and  opened  with 
the  knife  at  the  depth  of  about  two  inches.  Over  2^  tea- 
spoonfuls  of  greenish-yellow  pus  escaped  rapidly,  evidently 
from  considerable  pressure.  A  large  external  opening  was 
then  made,  sufficient  to  insert  the  little  finger.  There  was 
temporary  improvement  following  this  operation ;  several  .small 
pockets  of  pus  being  found  at  the  time  of  the  dressings 
and  opened.  But  the  general  condition  again  became  worse ; 
stupor,  gradually  increasing  to  coma,  developed,  and  death 
resulted  three  and  one-half   weeks  later. 

At  the  autopsy  opposite  the  openings  already  described  there 
was  found  on  the  right  side  of  the  superior  longitudinal  fis- 
sure, on  the  upper  surface  of  the  frontal  lobe,  a  large  sub- 
dural collection  of  cofifee-colored  fluid,  about  1^^  ounces  in 
amount.  This  abscess  or  cyst  was  circumscribed,  and  cor- 
responded to  the  surface  of  the  superior  frontal  convolution. 
The  underlying  brain  tissue  was  not  softened  or  apparently 
diseased.  Two  small  abscesses,  the  size  of  a  pea,  were  found 
in  the  anterior  portion  of  the  temporo-sphenoidal  lobe,  in 
front  of  and  below  the  main  abscess  cavity,  with  which  there 
was  no  fistulous  connection.  The  main  abscess  cavity  A\as 
free  of  fluid  pus.  Death  probably  resulted  from  the  sub-dural 
collection  of  pus  and  extravasated  blood  on  the  upper  surface 
of  the  brain,  the  infection  being  carried  through  the  Ivmph^tics 
alr)ng  the  coursi'  of  the  sulci.  RIcIiards. 

Electrolysis   in   the   Treatment  of   Chronic   Eustachian   Stenosis. 

HoPKixs  (Archives  of  Otology,  \'o\.  XXXI\'.,  No.  6.) 
Setting  aside  those  obstructions  to  inflation  which 
are  due    simply    to  the  accumulation  of  more  or  less  viscid 
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fluid  in  the  tube  or  about  its  pharyngeal  opening-,  we  find,  in 
general,  that  inability  to  inflate  the  middle  ear  is  due  to  stenosis 
of  the  Eustachian  tube — a  stenosis  which  may  be  either  hyper- 
trophic, that  is,  edematous  in  character,  or  hyperplastic.  Sim- 
ple inflation  will  generally  relieve  the  former,  dilatation  is  de- 
manded in  the  latter. 

Objections  to  the  use  of  electrolysis  for  dilatation  is  largely 
due  to  faulty  method.  One  cause  of  failure  is  the  disregard 
of  the  diseased  condition  of  the  naso-pharynx.  It  is  nec- 
essary to  remove  adenoids,  nasal  spurs,  polypi  or  enlarged 
turbinates  in  order  that  the  chronic  catarrhal  condition  of 
the  naso-pharynx  shall  be  reduced  to  a  minimum. 

One  must  sterilize  instruments,  cleanse  the  nose  and  naso- 
pharynx and  as  a  preliminary  inflate  the  tube  to  relieve  it 
of  the  mucus  and  pus  which  may  be  lodged  therein. 

The  bougie  should  be  attached  to  the  negative  pole  and  the 
current  tested  before  being  applied.  The  current  must  be 
turned  off  before  the  bougie  is  introduced  into  the  catheter, 
and  after  its  use  must  be  turned  off  again  before  the  bougie 
is  withdrawn  from  the  catheter.  (The  current,  however,  must 
be  continued  while  the  bougie  is  in  the  Eustachian  canal.) 

After  the  bougie  has  been  used,  inflation  must  not  be  em- 
ployed at  that  sitting  on  account  of  its  liability  to  cause  sub- 
cutaneous emphysema.  If  by  ill-chance  the  bougie  has  made 
a  false  passage  and  blood  is  found  on  the  bougie  upon  its 
withdrawal,  it  is  well  to  make  an  application  of  8  per  cent 
nitrate  of  silver  solution  to  the  mouth  of  the  tube  as  a  precau- 
tion against  septic  infection. 

The  passage  of  the  bougie  through  the  Eustachian  canal 
should  be  made  slowly  and  carefully  with  not  more  than  1 
milleampere  of  current  until  the  point  of  obstruction  is  reached ; 
then  the  current  may  be  increased  to  2  or  3  milleaniperes — 
rarely  to  5 — and  the  bougie  advanced  with  firm  and  steady 
pressure  until  the  stricture  is  passed,  while  the  middle  or 
the  ring  finger  is  held  against  the  catheter  to  prevent  any 
sudden  advance  of  the  bougie  in  case  the  stricture  gives  way 
unexpectedly  soon.  Then  with  the  same  slow  motion  pass  the 
bougie  on  until  it  begins  to  enter  the  middle  ear. 

Begin  dilatation  with  the  smallest  bougie,  No.  1  (French), 
i  e.,  1-3  of  a  millimeter  in  circumference,  use  it  at  intervals 
of  two  to  four  weeks  until  it  is  very  easily  passed  and  accord- 
ing to  the  effect  produced  on  tinnitus  and  deafness  and  the 
ease   with   which  inflation   is  obtained. 
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After  three  months  or  more  the  next  larger  bougie  is  used, 
going  up  to  2,  3  and  even  4  (French). 

The  nasal  spray  is  employed  daily,  and  two  or  three  times 
a  week  the  tube  is  inflated  with  a  medicated  vapor. 

In  the  case  of  the  harder,  firmer  stenoses,  there  is  a  greater 
inclination  to  subsequent  contraction  and  it  will  be  necessary  to 
repeat    electrolysis    every  six    to    eight    months. 

Campbell. 

A  Case  of  Infective    Lateral,  Sigmoid,  Superior  Petrosal   Sinus  and 
Jugular  Thrombosis — Operation — Recovery. 

John  D.  Richards  {American  Journal  of  the  Medical  Sci- 
ences, February,  1905).  This  case  is  one  in  which  the  infec- 
tive thrombosis  was  of  otitic  origin,  in  which  the  clot  extended 
from  the  torcular  Herophili  to  the  junction  of  the  internal 
jugular  and  facial  veins,  and  in  which  there  was  prior  to  the 
operation  neither  chill,  remitting  temperature,  nor  sweat.  A 
beginning  papillitis  in  the  opposite  eye  was  the  chief  sign 
pointing  to  intracranial  involvement. 

Two  operations  were  done.  At  the  first  it  was  necessary  to 
remove  the  overlying  sinus  groove  from  a  point  slightly  be- 
yond the  knee  on  the  torcular  side  to  a  point  near  the  jugular 
bulb ;  also  the  bone  anterior  to  the  total  anterior  border  of  the 
descending  sinus  limb  for  half  an  inch.  Posteriorly  it  was 
necessary  to  make  a  second  perpendicular  incision  to  the  orig- 
inal curvilinear  incision,  peel  back  a  hand-shaped  flap,  and  re- 
move a  considerable  portion  of  the  occipital  bone,  thereby  ex- 
posing the  anterolateral  aspect  of  the  cerebellar  dura. 

The  case  not  doing  well,  the  jugular  was  next  ligated  at  the 
sternoclavicular  joint,  and  resected.  The  sigmoid  sinus  was 
next  curetted.  When  reaching  the  region  of  the  sinus  knee 
it  was  seen  that  the  superior  petrosal  sinus  was  occluded.  A 
return  flow  from  this  source  was  not  obtained.  Incision  was 
next  made  out  to  the  torcular,  the  scalp  retracted  and  a  canal 
in  the  skull  corresponding  to  the  external  wall  of  the  lateral 
sinus  made.  It  was  found  entirely  filled  with  thrombus.  Not 
considering  it  safe  to  pass  any  instrument  into  the  torcular  for 
fear  of  dislodging  the  distal  end  of  the  thrombus  and  having  it 
returned  as  septic  emboli  through  the  opposite  side  into  the 
general  circulation,  it  occurred  to  the  author  to  block  the  op- 
posite jugular  for  the  purpose  of  creating  a  reverse  pressure 
upon  the  torcular  end  of  the  thromlms.  with  the  hope  of  dis- 
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lodging  it.  This  was  done,  and  immediately  there  followed 
a  slight  spurt  of  blood,  and  the  extrusion  of  a  thin,  small, 
squeezed-out,  liver-colored  clot,  about  one-half  inch  in  length. 
As  a  result  of  this  experience  he  thinks  that  when  attempt- 
ing to  curette  a  thrombus  from  the  region  of  the  bulb,  pres- 
sure should  be  made  not  only  over  the  internal  jugular  of  the 
corresponding  side,  but  over  both  internal  jugulars.  The  as- 
piratory  influence  of  inspiration  is  thus  more  effectually  elim- 
inated and  the  backward  pressure  noticab'.y  increases.  By 
compressing  the  opposite  vein  immediately  prior  to  its  fellow, 
the  venous  system  of  that  side  becomes  primarily  congested, 
and  consequently  emboli  would  not  so  readily  be  forced  through 
the  communicating  veins  to  the  opposite  circulation. 

RicJwrds. 

Double  Mastoiditis  Complicated  by  an  Intercommunicating  Sub- 
occipital  Abscess. 

HiTz  (Archives  of  Otology,  Vol.  XXXIV.,  No.  6).  A  man 
aged  57  had  a  copious,  fetid,  purulent  discharge  from  the  left 
ear.  There  was  sagging  of  the  posterior-superior  wall  of  the 
auditory  canal  and  a  large  perforation  of  the  Mt.  above  the 
short  process.  The  mastoid  over  the  antrum  was  extremely 
sensitive  to  pressure.  A  noticeable  peculiarity  was  rigidity 
of  the  neck,  and  pain  complained  of,  upon  forcible  rotation  of 
the  head.    Temperature,  100°  F. ;  pulse,  98. 

A  radical  mastoid  operation  was  performed  and  recovery 
was  apparently  rapid,  but  stiffness  of  the  neck  persisted. 
About  two  weeks  later,  after  a  night  of  dull  earache  in  the 
right  ear,  a  paracentesis  was  done  with  negative  results.  Four 
days  later  slight  edema  was  observed  over  the  right  mastoid 
and  pressure  over  the  antrum  caused  increased  pain  in  the 
neck.  This  mastoid  was  opened,  found  to  be  extensively 
necrotic  with  a  large  sequestrum  involving  the  inner  table 
over  the  lateral  sinus.  For  the  next  month  the  mastoid 
wounds  were  clean  and  granulating  nicely,  yet  the  stift'ness 
in  the  neck  made  it  impossible  to  turn  the  head.  While 
examining  the  neck  by  deep  pressure  over  the  site  of  the  oc- 
cipital artery  on  the  right  side,  pus  was  forced  into  the  right 
mastoid  wound  cavity  and  further  investigation  showed  that 
the  pus  came  through  a  small  opening  in  the  innermost  part 
of  the  antral  floor.  A  probe  was  passed  fully  an  inch  in  a 
downward  and   forward  direction,  and   its  removal   was   fol- 
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lowed  by  a  copious  flow  of  thick,  creamy  pus.  The  right 
mastoid  wound  was  reopened,  the  incision  carried  backward 
as  far  as  the  lambdoidal  suture  and  the  base  of  the  occipital 
bone  carefully  exposed.  A  blunt  probe  revealed  a  pocket  of 
pus  beneath  the  occipital  attachment  of  the  deep  muscles  of 
the  neck.  While  this  pocket  was  being  explored,  pus  began 
to  flow  from  the  external  meatus  of  the  left  ear,  at  first  clear 
pus,  then  bloody  and  later  watery  during  the  flushing  of  the 
wound  on  the  right  side. 

A  collection  of  pus  later  formed  in  the  left  occipital  region, 
corresponding  to  the  region  on  the  right  which  had  been  pre- 
viously drained,  and  after  being  widely  opened  and  packed  the 
wounds  slowly  healed  by  granulation. 

The  case  is  undoubtedly  of  the  class  known  as  Bezold's  mas- 
toiditis, but  differs  from  the  usual  form  in  that  it  traveled 
laterally  along  the  under  side  of  the  occipital  bone,  beneath  the 
periosteum,  parallel  with  the  muscular  insertion,  and  did  not 
appear  on  the  surface  behind  the  mastoid  apophysis. 

Campbell. 

A  Study  of  the  Disturbance  of  Function   in   Acute   Perforative  Otitis 

Media. 

OsTMAN  (Archives  of  Otology,  Vol.  XXXR'.,  Xo.  4). 

Range  of  hearing. — In  a  series  of  10  cases,  in  all  but  one 
instance,  the  high  limit  of  perception  was  reduced,  in  two  being 
as  low  as  d-.  and  an  elevation  of  the  low  limit  was  noted  in 
every  one  of  the  cases.  The  normal  limits,  both  for  low  and 
high  tones,  were  again  reached  after  the  inflammatory  symp- 
toms subsided.  The  elevation  of  the  low  limit  is  explained 
by  a  diseased  condition  of  the  sound-conducting  apparatus  and 
a  consequent  poor  conduction  of  low  notes.  The  lowering  of 
the  high  limit  is  believed  to  have  its  cause  in  disease  of  the 
labyrinth. 

Clinically  we  may  conclude  that  the  greater  the  extent  of 
the  reduction  of  the  upper  tone  limit,  and  the  longer  the  reduc- 
tion, the  less  the  probability  of  a  rapid  recovery  from  the  dis- 
turbance of  function  and  the  less  the  probability  of  the  disap- 
pearance of  the  subjective  noises. 

7  inie  perception. — Tests  made  according  to  the  routine  sug- 
gestefl  by  llartmann  to  determine  the  disturbance  in  the  time 
perception  for  the  octaves  C — c^  showed  that  the  lower  octaves 
were  most  aflFected.    For  the  high  octaves,  the  time  perception 
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was  shortened  in  nearly  every  case,  but  it  was  rapidly  regained 
in  all  but  two  cases. 

It  was  also  observed,  that  the  diminished  time  perception 
for  the  hig-her  octaves  stood  in  direct  relation  \vith  the  subject 
noises.  This  would  justify  the  conclusion  that  the  two  symp- 
toms are  associated,  and  that  they  have  a  common  cause,  prob- 
ably circumscribed  patholoo-ical  chan.s^es  in  the  cochlea. 

Hearing  distance  for  speech. — This  method  is  unreliable, 
nevertheless  a  certain  relation  was  found  to  exist  between  the 
decrease  in  the  hearino^  distance  and  the  lowered  upper  rang:e 
of  perception  for  the  Galton  whistle,  as  well  as  a  lessened  time 
perception  for  the  hij^her  tuning  forks  (c^  and  c*)  which 
would  suggest  a  common  cause  of  these  disturbances,  viz..  a 
diseased  labyrinth. 

Jl'cber's  test. — In  all  cases  the  tone  of  the  tuning-fork  on 
the  vertex  was  most  distinctly  perceived  in  the  affected  ear. 
Normal  conditions  were  regained  in  less  than  half  of  the 
cases. 

Rinnc's  test. — Throughout  the  entire  course  of  all  of  the 
cases,  a  lengthened  perception  through  the  bone  for  the  C  fork 
was  observed,  and  in  two  cases  it  persisted  permanently.  The 
time  of  perception  reached  its  maximum  during  the  last  stages 
of  the  otitis  and  not  at  the  height  of  the  disease,  when  the  air 
perception  was  shortened  in  duration.  Campbell. 

Seven  Cases  of  Thrombosis  of  the   Lateral    Sinus;     Ligation    of    the 
Internal   Jugular;    Recovery   in    All. 

Eugene  A.  Crockett  (Transactions  American  Otological 
Society,  1905).  In  all  of  these  cases,  for  the  details  of  which 
the  reader  is  referred  to  the  original  paper,  the  internal 
jugular  was  tied  but  not  resected,  the  author  regarding  the 
complete  removal  of  the  thrombosed  portion  of  the  vein  un- 
necessary except,  ])erhaps,  in  very  extreme  cases. 

After  establishing  the  presence  of  a  thrombus  by  incision 
or  exploratory  puncture,  it  has  been  his  practice  to  tie  the 
internal  jugular  at  a  point  below  the  thrombus,  or  through 
a  firm  red  thrombus  and  below  the  point  of  softening.  Two 
ligatures  are  then  placed  about  the  vein  and  the  portion  be- 
tween cut  out  for  microscopical  examination.  The  ligatures 
of  the  upper  portion  of  the  vein  are  brought  out  through  the 
neck  woimd   and   form  a  natural   drainatrc   tul")e :   the  neck  is 


160  ABSTRACTS    FROM    OTOLOGIC   AND 

Otherwise  sewed  up.  The  lateral  sinus  is  then  opened  and 
curetted  out  and  a  gauze  wick  drain  placed  in  it. 

ITe  has  had  eleven  consecutive  cases  which  have  recovered, 
making  a  much  better  showing  for  the  operation  than  in 
the  simple  removal  of  thrombus  from  the  lateral  sinus  with- 
out ligation.  In  simple  cases  ligation  of  the  internal  jugular 
may  be  done  in  ten  minutes  without  any  shock  to  the  patient. 
If,  however,  there  is  extensive  cellulitis  in  the  neck  and  in- 
fected swollen  glands  outside  and  inside  the  sheath  of  the 
vessels,  it  may  take  from  forty-five  to  sixty  minutes  and  be 
an  operation  of  great  difficulty. 

The  ligation  should  always  be  done  early,  that  is,  before 
the  patient  has  had  more  than  three  or  four  days  of  high 
temperature  and  chills,  and  before  metastasis.  Done  at  this 
time,  recovery  may  be  regarded  as  practically  certain. 

Among  the  early  symptoms,  beyond  chills  and  high  tem- 
perature, he  regards  optic  neuritis  as  the  most  diagnostic, 
and  thinks  it  occurs  much  more  frequently  in  thrombosis  than 
in  cerebral  abscess  or  meningitis.  The  cording  in  the  neck 
and  tenderness  along  the  jugular  occurred  in  onlv  two  cases 
and  in  all  was  due  to  the  presence  of  infected  glands  near 
the  sheath.  Richards. 

Report  of  a  Case  of  Panotitis  Resulting  in  Meningitis,  with  Patholog- 
ic Findings. 

Dixox  (Archives  of  Otology,  Vol.  XXXIV.,  No.  6).  A 
nurse,  aged  47,  six  weeks  previously  developed  an  acute  otitis 
media.  This  apparently  had  run  its  course  and  she  was  being 
treated  for  the  resultant  deafness.  Four  days  prior  to  admis- 
sion to  the  New  York  Eye  and  Ear  Infirmary  during  an 
"examination  of  the  left  ear  with  a  probe"  she  was  seized 
with  great  weakness  and  dizziness.  There  was  no  chill  and 
no  vomiting  at  this  time. 

On  admission  there  was  on  the  left  side  an  acute  otitis 
media  with  slight  discharge.  No  mastoid  tenderness.  Com- 
pression of  Siegcl's  otoscope,  when  in  the  external  canal, 
caused  marked  vertigo.  During  the  three  following  days 
there  was  vertigo,  nausea  and  elevated  temperature.  On  the 
fourth  day  she  had  a  chill,  mastoid  tenderness  developed  and 
temperature  rose  to  103.7°  F.  There  was  great  pain  in  the 
back  of  the  neck  along  the  spine ;  meningitis  had  developed. 
Death  supervened  on  the  sixth  day. 
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On  autopsy  there  was  marked  purulent  lepto-meningitis 
over  the  superior  surface  of  both  hemispheres.  The  process 
was,  however,  more  marked  at  the  base  of  the  brain.  On 
removal  of  the  dura,  pus  was  found  on  the  inner  aspect  of 
the  superior  semicircular  canal  ridge,  and  the  bone  was  cari- 
ous at  this  point.  There  was  pus  in  the  left  sigmoid  sinus, 
mastoid  and  internal  auditory  canal,  and  an  oval  opening 
1.5x1  mm.  existed  in  the  tegmen  antri. 

The  stapes  was  partially  dislocated  and  pus  passed  freely 
around  its  foot-plate  from  the  tympanum  to  the  vestibule. 
There  was  considerable  pus  in  the  perilymph  spaces  of  both 
vestibule  and  semicircular  canals.  The  mucous  membrane 
of  the  tympanum  was  enormously  thickened  and  the  cavity 
filled  with  pus.  On  section  of  the  cochlea,  the  scala  tympani 
was  filled  with  pus,  less  was  found  in  the  scala  vestibuli  and 
there  was  little  or  none  in  the  scala  media. 

The  infective  germ  was  Friedlander's  pneumococcus.  The 
tract  of  infection  to  the  meninges  appears  to  have  been  through 
the  oval  window  to  the  vestibule,  thence  to  the  vestibule  nerves 
and  along  the  sheath  of  the  seventh  pair.  Campbell. 

Report  of  Two  Cases  of  Mastoidectomy,  Sinus  Thrombosis,  Ligation 
and   Resection  of  Jugular  Vein — Recovery. 

McKernon  (Archives  of  Otology,  Vol.  XXXIV.,  No.  4). 

Case  1.  A  male  child,  aged  26  months,  had  an  acute  otitis 
one  year  ago.  Two  days  after  a  rupture  of  the  left  Mt..  the 
right  auditory  canal  was  found  filled  with  muco-pus,  the  Mt, 
was  bulging  and  a  small  perforation  found  in  the  posterior- 
inferior  quadrant.  A  smear  showed'  staphylococcus  infection. 
After  paracentesis  the  temperature  fell  from  102°  F.  to  99°  F. 
On  the  fifth  day  after  paracentesis,  temperature  rose  to  103.2* 
F.,  and  there  was  beginning  right  mastoid  involvement.  On  the 
sixth  day  the  mastoid  was  opened  and  a  few  drops  of  pus 
found  in  the  antrum.  Ten  days  thereafter  pyemic  symptoms 
developed.  Flabby  exuberant  granulations  appeared  over  the 
sigmoid  groove.  The  sinus  was  exposed  from  above  the  bulb 
to  one  inch  posterior  to  the  knee.  It  was  opened  and  a  clot  and 
broken-down  material  expelled.  Free  hemorrhage  was  estab- 
lished at  both  ends.  As  conditions  were  unimproved  five  days 
later,  the  jugular  and  one  inch  of  the  facial  vein  were  resected. 
The  vein  contained  a  clot  for  1^  inches  below  the  skull.  Re- 
covery from  this  time  on  was  uninterrupted.     (A  good  rule  is 
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to  li^ate  the  vein  in  every  case  of  purulent  sinus  involvement. — 
Abstractor.) 

Case  2.  A  woman,  aged  30,  developed  an  acute  otitis,  fol- 
lowing a  partial  turbinectomy.  in  which  most  profound  septic 
infection  followed.  Paracentesis  released  pus  which  contained 
a  large  number  of  streptococci  and  a  few  pncumococci.  Mas- 
toiditis developing,  the  bone  was  opened.  Pyemic  symptoms 
developed  and  a  diagnosis  of  sinusitis  was  made.  Six  days  later 
the  sinus  was  exposed  from  bulb  to  torcular.  The  overlying  bone 
was  dark,  almost  black  in  color.  The  dura  was  whitish-yellow 
and  lustreless.  Disintegrated  clot  and  pus  was  removed. 
Thereupon  the  internal  jugular  was  ligated  and  resected.  Some 
enlarged  glands  adjacent  the  vein  were  also  removed.  The 
subsequent  history  was  uneventful.     Healing  was  rapid. 

Campbell. 

Some   Experiences   of  the   Operative   Treatment   of  the   Middle    Ear 
Complications  of  the   Exanthemata. 

A.  K.  Gordon  (Journal  of  Laryngology,  Oct.,  1905).  This 
paper  forms  one  in  a  series  of  worthy  contributions  upon  a 
common  subject,  read  before  the  Otological  Society  of  the 
United  Kingdom,  last  June.  The  writer,  the  Medical  Superin- 
tendent of  the  Monsall  Fever  Hospital,  in  England,  calls  atten- 
tion to  the  large  number  of  ear  afifections  in  connection  with 
such  infectious  diseases  as  scarlet  fever.  In  the  city  of  Man- 
chester, England,  as  high  as  20  per  cent  of  scarlet  fever  cases 
had  ear  complications.  From  information  received  from  other 
aurists,  he  is  led  to  believe  that  three-fourths  of  the  cases 
operated  upon  by  them,  resulted  from  an  uncured  scarlatinal 
otorrhea.  The  lack  of  attention  which  the  ears  of  the  scarlet 
fever  patient  ordinarily  receives  is  dwelt  upon ;  even  cases  of 
this  aiTection  where  a  cure  of  all  discharge  is  reported,  often 
suffer  from  a  relapse  after  a  return  to  their  home.  To  prevent 
such  dangerous  sequelae:  First,  the  removal  of  all  adenoid 
disease  is  advocated,  even  in  the  acute  stage,  if  necessary. 
Second,  the  avoidance,  if  possible,  of  infection  by  means  of 
dirty  syringes  and  unsterilized  hands.  Rubber  gloves  and 
glass  syringes  are  to  be  employed  as  a  means  of  preventing 
this. 

An  early  enlarging  of  the  perforation  of  the  drum  mem- 
brane is  recommended  to  secure  proper  drainage.  This,  too 
often,  has  proved  disappointing  and  as  a  means  of  securing 
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better  drainage,  the  writer  has  during  the  last  six  months 
performed  the  radical  operation  in  eighteen  cases.  The  re- 
sults, both  as  regards  cessation  of  the  discharge  and  the  sub- 
sequent hearing,  have  been  satisfactory.  He  is  not  prepared 
to  recommend  such  radical  procedure  as  a  routine  method  of 
treatment,  but  would  urge  that  patients  should  not  be  allowed 
to  leave  the  hospital  with  uncured  otorrheas.  Harris. 

Partial  Turbinectomy  Followed  by  Acute  Otitis,  Mastoiditis,  Sepsis; 

Paracentesis,   Mastoidectomy,   Ligation  and   Excision   of  Internal 

Jugular  Vein — Recovery. 

Charles  H.  Knight  and  James  F.  McKernon  (Medical 
News,  November  18,  1905).  Four  days  after  the  removal  of 
the  anterior  end  of  the  right  middle  turbinate,  there  having 
been  some  systemic  depression  and  febrile  reaction  on  the 
first  two  days,  the  patient  was  seized  with  sharp  pain  in  the 
right  ear,  for  which  paracentesis  was  done.  The  next  day 
there  was  decided  tenderness  over  the  mastoid,  which  in- 
creased so  rapidly  that  mastoidectomy  was  done  forty-eight 
hours  after  incision  of  the  tympanum.  Streptococcus  was 
present  and  every  mastoid  cell  involved  in  the  suppurative 
process,  the  whole  inner  table  of  bone  being  of  much  darker 
color  than  is  usually  found,  while  the  bone  over  the  sigmoid 
groove  was  almost  black. 

The  case  did  badly,  there  being  constant  elevation  of  tern 
perature,  not  very  high,  however,  until  the  tenth  day,  when 
the  temperature  rose  to  103.8  and  there  was  headache  and 
pain  in  the  vertex.  On  the  twelfth  day  a  diagnosis  of  in- 
volvement of  the  sinus  was  made,  but  owing  to  the  patient's 
condition,  the  operation  was  not  done  until  eighteen  days 
from  the  time  of  the  mastoid  operation,  the  temperature  in 
the  meantime  ranging  from  104  to  97.  Operation  was  now 
done  and  the  sinus  exposed  to  just  above  the  bulb,  almost 
back  to  the  torcular.  A  clot  was  removed  from  the  knee, 
and  in  the  lower  part  of  the  vein  was  a  disintegrated  clot. 
Owing  to  the  presence  of  this  the  internal  jugular  vein  was 
ligated  and  resected,  the  lower  point  of  ligation  being  below 
the  clavicle,  the  upper  at  the  exit  of  the  vein  from  the  skull. 
Both  the  facial  and  thyroid  veins  were  also  thrombosed  about 
an  inch  from  the  internal  jugular.  The  walls  of  the  vein 
and  the  glands  all  contained  large  numbers  of  streptococci. 

Following  the  opening  of  the  sinus  and  the  ligation  of 
the  vein,  recoverv  was  uneventful.  Richards. 
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The   Lines  of  Treatment   in   Preventing   Acute   Middle   Ear  Suppura- 
tion  from    Becoming    Chronic. 

W.  MiLLiGAN  (The  Journal  of  Laryngology,  Oct.,  1905). 
In  Milligan's  opinion,  the  explanation  for  the  large  number  of 
chronic  cases  of  septic  middle  ear  diseases  is  for  the  inadequate 
and  faulty  treatment  of  the  acute  condition. 

Chronicity  to  his  mind  is  not  a  question  of  the  duration  of 
the  disease,  but  when  proper  treatment  fails  to  relieve  the 
acute  condition.  One  form  of  the  faulty  treatment  for  the 
acute  trouble  is  the  use  of  the  ear  douche  carrying  infection 
into  the  mastoid  cells.  The  greatest  importance  is  attached 
to  paracentesis  of  the  drum  membrane  as  a  means  of  securing 
the  proper  drainage.  Milligan  is  inclined  to  attach  consider- 
able importance  to  the  particular  form  of  the  infection,  believ- 
ing that  where  it  is  streptococcal,  chronic  diseases  and  intra- 
cranial diseases  are  more  apt  to  follow.  The  removal  of  all 
forms  of  nasal  and  pharyngeal  obstruction  is  essential  to  the 
avoidance  of  a  chronic  condition.  This  he  is  in  the  habit  of 
doing  as  soon  as  the  patient's  temperature  has  fallen  to  nor- 
mal and  remains  so  for  a  period  of  five  days.  The  persistent 
recurrence  of  pus  in  the  middle  ear  after  removal  is  an  indi- 
cation of  a  pus  reservoir  in  the  antrum.  A  case  of  acute  suppura- 
tive otitis  media,  which  has  resisted  an  incision  of  the  drum 
membrane  and  thorough  drainage  for  a  period  of  three  weeks, 
calls  for  an  opening  of  the  mastoid  to  secure  better  drainage. 
In  a  series  of  fifty  cases  where  this  rule  was  followed,  without 
other  evidence  of  mastoid  disease,  the  results  have  been  uni- 
formly successful.  No  importance  is  attached  to  the  tempera- 
ture chart ;  the  condition  of  the  pulse  is  regarded  of  greater 
value.  Harris. 

Brain   Abscess — Operation — Recovery. 

Philip  Hammond  (Boston  Medical  and  Surgical  Journal, 
January  2.5,  190G).  The  patient,  41,  said  to  have  had  a  discharge 
from  the  right  ear  for  six  weeks,  one  year  previous.  Severe  pain 
in  the  right  ear  last  seven  days ;  no  discharge ;  mastoid  tender- 
ness three  days ;  no  vomiting,  dizziness  or  chills.  Right  drum 
bulging,  no  perforation,  slight  mastoid  tenderness.  Drum  in- 
cised. Patient  placed  in  bed,  ear  douched,  ice  coil.  Two  days 
later,  found  on  bath-room  floor  unconscious.  Labored  breath- 
ing, slow  full  pulse.  Recovered  consciousness  later.  Day  fol- 
lowing vomited  several  times.    Became  dizzy.    Some  pain  over 
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the  right  side  of  the  head.  Pupils  equal,  contracted  to  pin 
points.  Foul  odor  to  the  discharge  from  the  ear.  Xo  changes 
in  the  eye.  Mastoid  operation  done  day  following.  Cortex 
sclerosed  to  such  a  depth  that  all  attempt  to  reach  the  antrum 
was  abandoned.  The  mastoid  tegmen  was  removed,  permit- 
ting the  escape  of  a  quantity  of  very  foul  pus.  Necrotic  area 
discovered  extending  through  the  roof  of  the  middle  ear,  and 
over  this  a  small  perforation  was  found  in  the  dura.  A  director 
passed  through  this  hole  allowed  a  large  amount  of  foul  pus 
and  disintegrated  brain  tissue  to  escape.  The  opening  en- 
larged, probe  passed  2  to  3  cm.  into  a  large  cavity  in  the  tem- 
poro-sphenoidal  lobe.  The  dura  was  then  elevated  away  from 
the  base  of  the  skull  and  the  whole  roof  of  the  temporal  bone 
taken  out.  A  wick  of  iodoform  gauze  was  passed  into  the  cav- 
ity in  the  brain,  and  the  mastoid  opening  packed  with  the  same 
material. 

The  patient  did  well  after  the  operation.  The  drainage 
proved  sufficient  and  there  was  no  hernia.  .  He  was  up  and 
about  the  ward  two  weeks  after  the  operation,  and  was  dis- 
charged six  weeks  later,  general  condition  being  excellent  and 
the  hearing  of  the  affected  ear  practically  normal. 

Richards. 

A  Case  of  Acute  Meningitis — Operation — Recovery. 

E.  A.  Crockett  (Boston  Medical  and  Surgical  Journal,  Jan- 
uary 25,  1906).  There  was  a  history  of  more  or  less  constant 
headache  for  two  months,  discharging  ear  since  childhood,  with 
nausea,  vomiting  and  vertigo.  The  patient  was  brought  to  the 
hospital  semi-comatose  and  general  appearance  gray  and  septic. 
There  was  nausea,  vomiting,  severe  occipital,  frontal  and  right 
parietal  headache.  Temperature  102.  There  was  double  optic 
neuritis.  The  right  ear  exuded  foul  smelling,  caseous  pus  and 
was  completely  filled  by  a  large  polypus  projecting  beyond  the 
concha.  After  the  polypus  was  removed  a  large  amount  of 
bare  bone  was  felt  in  the  tympanum,  and  a  bent  probe  could 
be  passed  into  the  middle  cerebral  cavity.  The  skull  was  then 
opened  with  chisel  and  rongeur,  an  opening  about  2  cm.  in 
diameter.  The  dura  bulged  but  did  not  pulsate;  was  opened 
with  considerable  escape  of  cerebrospinal  fluid,  distinct  yellow 
lines  or  pus  being  seen  parallel  with  the  vessels  on  the  surface 
of  the  brain.  Probe  was  passed  downward,  forward  and  back- 
ward to  a  depth  of  3  cm.  and  nothing  found.     Gauze  drain 
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was  then  placed  inside  the  dura  and  pushed  down  towards 
the  petrous  portion  of  the  temporal  bone,  the  other  end  brought 
out  through  the  external  skin  flap,  which  was  then  sutured. 

Recovery  was  rapid  and  uneventful,  the  patient  being  dis- 
charged from  the  hospital  at  the  end  of  three  weeks. 

The  author  believes  that  many  cases  of  acute  suppurative 
leptomeningitis  would  recover  if  operated  on  at  once  and  a 
drain  put  into  the  subdural  space.  The  cerebrospinal  exudate 
along  this  drain  would  relieve  the  increased  cerebrospinal 
pressure  which  is  what  kills  most  of  the  patients.  In  this 
patient  the  mastoid  was  not  opened  at  all  for  the  reason  that 
the  infection  seemed  plainly  via  the  roof  of  the  tympanum. 

Vertigo. 

A  very  exhaustive  study  of  vertigo  is  found  in  the  August 
number  of  the  Jourtial  of  Laryngology,  Rhinology  and  Otology. 
Horsley  touches  upon  the  localization  of  lesions  giving  rise  to 
vertigo.  He  maintains  that  the  center  of  orientation  is  in 
the  temporal  lobe,  in  proof  of  which  his  extensive  experimental 
and  pathological  obser\-ations  are  offered.  This  region  is  di- 
rectly connected  with  the  cerebellum  by  Tiirck's  bundle.  Apart 
from  the  various  concomitant  affections,  such  as  hemianopsia, 
which  assisted  in  the  clinical  localization  of  the  site  of  the 
vertigo-exciting  lesion,  titubation  is  stated  to  be  characteristic 
of  lesions  situated  in  the  opposite  direction  in  extra-cerebellar 
lesions,  so  that  the  sense  of  rotation  of  the  body  was  in  the 
opposite  direction  to  that  in  which  the  external  objects  seemed 
to  be  moving.  When  the  sense  of  rotation  was  accompanied 
by  actual  displacement  of  the  body,  the  patient  tended  to  rotate 
towards  the  side  of  the  disease  in  extra-cerebellar  disease  and 
away  from  it  in  intra-cerebellar  disease.  This  agrees  with  the 
observations  of  Adler  and  Guye  that  in  unilateral  disease  of 
^he  '.abyrintli.  there  is  vertigo  with  a  feeling  of  movement  to- 
wards the  aft'ected  side.  They  also  found  that  when  the  head 
was  turned  towards  the  affected  labyrinth,  a  revolving  vertigo 
occurred  in  which  objects  turned  in  the  same  direction,  a  con- 
dition which  did  not  obtain  when  movement  was  made  to- 
wards the  sound  side,  whereas  Stewart  and  Holmes  found  that 
vertigo  and  the  sense  of  rotation  in  cerebellar  disease  is  less 
when  the  patient  is  rotated  towards  the  affected  side  than  when 
rotated  from  it. 
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Abscess  of  the  Temporal  Lobe. 

Blau  (Archives  of  Otology,  Vol.  XXXIV.,  No.  6).  A  boy 
aged  18  had  a  chronic,  fetid  discharge  from  the  right  ear.  The 
lower  half  of  the  Mt.  was  gone.  The  malleus  was  carious  and 
had  lost  its  long  process.  Graulations  filled  the  tympanum ; 
these  were  removed  but  promptly  recurred.  The  ossicles  were 
removed,  but  the  condition  was  unimproved.  On  a  radical 
operation  being  done,  the  antrum  was  found  filled  with  pus 
and  granulation  tissue  and  its  bony  walls  and  the  tegmen 
carious  and  soft.  The  dura  appeared  to  be  normal,  but  showed 
no  pulsation.  For  five  days  healing  took  a  normal  course, 
then  there  were  complaints  of  pain  and  pressure  in  the  right 
temple  and  eye.  Three  days  later  vomiting  set  in,  he  be- 
came restless,  then  comatose.  Left  sided  muscular  twitching; 
pulse,  140-160.  Both  pupils  dilated,  but  the  right  the  more 
so.  He  speedily  recovered  consciousness  and  pupillary  reac- 
tion to  light  returned,  but  the  pulse  was  usually  slow,  58-66. 
Temperature,  36.9°  to  37.3°  C.  The  exposed  dura  became 
more  and  more  hyperemic  and  finally  very  much  discolored. 
On  freely  incising  it,  1^^  ounces  of  yellowish-green  pus  was 
liberated.  The  pulse  rose  to  72  and  the  headache  and  lachryma- 
tion  ceased.  On  the  dressing  being  changed  on  the  afternoon 
of  the  same  day,  1  ounce  more  of  pus  was  evacuated.  As 
the  discharge  still  persisted,  one  month  later  the  wound  was 
extended  backward  and  the  dura  further  exposed  for  an  area 
the  size  of  half  a  dollar.  This  large  opening  allow^ed  the  soft- 
ened brain  substance  gradually  to  exfoliate  and  two  months 
later  the  wound  had  closed  and  the  patient  was  apparently 
in  perfect  health.  Campbell. 

Abscess  of  the  Brain,  with  a  Report  of  Five  Cases. 

Henry  Farnum  Stoll  (American  Journal  of  the  Medical 
Sciences,  February,  1906).  The  first  case  was  one  following 
trauma  of  the  head  in  a  boy  of  10  years,  who  died  previous 
to  operation,  and  at  the  autopsy  an  abscess  the  size  of  an 
English  walnut  was  discovered  in  the  right  half  of  the  cere- 
brum. 

The  second  case  was  one  of  metastasis  of  the  left  lung. 
Autopsy.  In  the  middle  convolution  of  the  left  frontal  lobe 
was  an  abscess  5  cm.  by  3  cm.  in  size.  The  pus  was  very  fetid, 
but  cultures  made  from  it  were  sterile. 
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Case  three,  aged  24  years,  acute  otitis  media.  Operation 
performed ;  abscess  not  found.  At  the  autopsy  pus  was  found 
in  the  left  parietal  lobe,  just  posterior  to  the  Rolandic  fissure, 
and  communicated  with  the  left  lateral  ventricle. 

Case  four,  followed  chronic  otitis  media.  Operated  upon. 
Large  abscess  evacuated  in  the  temporosphenoidal  lobe.  Death 
seven  hours  afterwards. 

Case  five,  followed  chronic  otitis  media  after  scarlet  fever. 
Operation.  By  trephining  three-fourths  of  an  inch  above 
the  external  auditory  meatus,  grooved  director  passed  down- 
wards, forwards  and  inwards ;  two  to  three  ounces  of  pus 
evacuated.  Cavity  enlarged,  irrigated  with  saline  solution, 
rubber  drainage  tube  introduced.     Recovery. 

The  mortality  from  brain  abscess  still  continues  ver}'  high. 

Richards. 

Nature  and  Aim   of  Objective   Measurement  of   Hearing,  and  on  the 
Use  of  the  Objective  Audiometer. 

OsT^rANx  (Archives  of  Otology,  Vol.  XXXIV.,  No.  4). 
The  author's  method  of  testing  the  vibratory  amplitudes  of 
tuning  forks  is  to  fasten  them  into  a  vise  which  is  imbedded  in 
a  stone  wall.  The  microscope  with  which  the  vibrations  are 
measured  is  placed  on  an  iron  plate,  likewise  imbedded  in  the 
wall.  Dry  flour  is  strewn  on  the  end  of  one  of  the  prongs  and 
one  of  the  granules  nearest  the  edge  is  observed,  the  excur- 
sions being  measured  with  the  micrometer  eye-piece. 

In  this  way  he  succeeded  with  undamped  C  and  G  Edelmann 
forks  from  the  great  to  the  fourth  octave  in  determining  the 
dying-out  curve  to  the  cessation  of  sound  for  the  normal  ear, 
i.  e..  to  the  normal  threshold  value,  so  that  for  the  entire  dura- 
tion, the  amplitudes,  so  far  as  they  were  not  measured  with 
the  microscope,  could  be  calculated  in  intervals  of  seconds. 
This  was  accomplished  by  interpolation  of  the  values  lying 
between  the  measured  altitudes,  and  by  extrapolation  of  those 
parts  of  the  curves  of  the  higher  forks  whose  amplitudes,  owing 
to  their  minuteness  of  excursion,  could  not  be  measured  at  all. 

Having  determined  the  normal  curves  of  the  undamped 
C  and  G  forks  from  the  moment  of  extreme  vibration  to  their 
dying  out  for  the  normal  ear,  tables  could  easily  be  constructed 
showing  the  duration  of  vibrations  in  intervals  of  second.s,  the 
time  of  dying  out  and  the  extent  of  the  amplitude. 

With  these  at  hand  an  objective  test  is  easily,  rapidly  and 
exactly  carried  out.  Campbell. 
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Traumatic  Atresia  of  the  Auditory  Canal. 

RuDOLPHY  (Archives  of  Otology,  Vol.  XXXIV.,  No.  6). 
After  referring  to  twelve  cases  of  traumatic  atresia  of  the  ear 
canal,  all  that  could  be  found  in  literature,  he  reports  a  case 
from  his  own  practice,  in  which  a  man  was  kicked  on  the 
chin  by  a  mule,  which  resulted  in  compound  fracture  of  the 
inferior  maxilla  and  injury  to  both  ear  canals. 

Examination  soon  after  receipt  of  the  injury  revealed  a 
swelling  on  the  floor  of  the  right  meatus  4  mm.  from  the  Mt. 
from  which  blood  was  exuding.  Four  weeks  later  consider- 
able scar  tissue  had  formed  so  that  a  small  slit  along  the 
upper  and  posterior  wall  was  all  that  was  left  of  the  lumen 
of  the  canal.  The  lumen  continued  to  grow  smaller  and 
hearing  was  reduced  to  almost  total  deafness.  The  sound- 
perceiving  apparatus  was  apparently  unaffected,  a  fracture  of 
the  anterior  wall  of  the  auditory  canal  had  evidently  resulted 
in  this  case  and  the  cartilaginous  canal  was  torn  from  its  bony 
attachment. 

This  case  demonstrates  the  advisability  in  such  accidents 
of  endeavoring  to  prevent  atresia  by  immediately  replacing 
displaced  fragments  of  bone  and  keeping  them  in  position  with 
a  firm  cotton  tampon. 

To  relieve  this  condition  an  incision  is  made  behind  the 
auricle,  the  cartilaginous  canal  is  severed  from  its  surround- 
ings and  any  osseous  constriction  removed  by  hammer  and 
chisel.  Campbell. 

Secondary  Anesthesia — Hemiplegia  as  a  Complication  of  the  Mastoid 

Operation. 

Harland  (Archives  of  Otology,  Vol.  XXXIV.,  No.  5). 
A  schoolboy  aged  8  was  operated  upon  for  abscess  of  the 
left  mastoid.  After  operation  it  was  noticed  that  there  was 
considerable  loss  of  power  in  the  left  arm  and  leg,  togeXher 
with  some  paralysis  (?)  about  the  mouth  and  face.  Heart, 
eye-grounds  and  muscles  were  normal.  Mental  condition  good. 
Urinary  examination  revealed  a  moderate  amount  of  albumin 
with  hyaline  and  granular  casts.  The  measurements  of  the 
limbs  on  the  left  side  show  them  to  be  smaller  than  those  on 
the  right.  All  tendon  reflexes  in  the  left  upper  and  lower 
limbs  are  increased.  This  then  shows  a  liemiplegia  of  long 
duration  and  such  atrophy  could  not  have  occurred  in  the 
short  time  elapsed  since  operation.     F.ver  since  an  attack  of 
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scarlet  fever  at  the  age  of  5,  the  boy  screws  up  his  mouth  and 
twists  it  as  he  talks.  The  boy  was  placed  under  a  general 
anaesthetic  at  two  subsequent  times  and  each  time  the  hemi- 
plegia temporarily  increased. 

The  boy  can  now  run  and  use  his  arms  for  ordinary  pur- 
poses, but  there  is  still  mucli  awkwardness. 

Various  theories  are  advanced  for  the  causation  of  this 
hemiplegia,  but  none  appear  to  the  abstractor  to  be  satisfactory. 

Campbell. 

Communications     Between    the     Bloodvessels     in   the     Membranous 

Labyrinth  and  the  Endosteum  and  Those  in  the  Bony  Capsule 

of  the  Labyrinth. 

Shambaugh  (Archives  of  Otology,  Vol.  XXXIV.,  No.  6). 
The  author  found  that  in  making  celloidin  casts  of  the  labyrinth 
in  which  the  capsule  was  still  cartilage,  it  was  not  necessary 
to  remove  the  capsule  at  all,  since  the  whole  preparation  would 
clear  up  perfectly  in  creosote.  It  was  also  found  that  where 
ossification  was  but  partially  advanced,  the  whole  prepara- 
tion was  sufficiently  clear,  so  as  to  permit  of  the  study  of 
the  blood-vessels  as  they  penetrated  the  region  of  beginning 
ossification.  The  embryo  calf  20  cm.  to  30  cm.  in  length  was 
used. 

By  working  with  this  method,  communications  between  the 
blood-vessels  in  the  membranous  labyrinth  and  those  in  the 
capsule  could  be  demonstrated  at  certain  definite  points,  in 
the  several  dozen  preparations  studied.  A  characteristic  of 
these  communicating  branches  is  that  they  always  consist  of 
a  single  large  vessel  which  enters  the  capsule  alone,  and  it 
is  often  accompanied  by  a  vein  which  returns  the  blood  from 
the  capsule  to  the  labyrinth.  The  points  at  which  such  com- 
munications were  found  are  then  given  in  detail. 

Campbell. 

Report  of  a  Case  of  Infective  Sigmoid  Sinus  Thrombosis  and  Jugu- 
lar Vein   Infection  of  Otitic  Origin,  Without  Apparent   Mas- 
toid Involvement,  in  an  Adult. 

J.  L.  Richards  (Nezv  York  Medical  Journal,  Dec.  16,  1905). 
The  patient  was  a  man  of  nineteen  who  had  suffered  recently 
from  an  acute  suppurative  otitis,  which  had  healed  without 
incision  in  the  drum  membrane.  Five  days  later,  a  complete 
facial  paralysis  developed ;  seen  on  the  fourteenth  day,  outside 
of  the  paralysis,  there  were  no  local  signs  of  ear  trouble.    Tern- 
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perature  and  pulse  were  normal.  Paracentis  was  performed. 
On  the  following  day  a  severe  chill  occurred  with  elevation 
of  temperature.  A  mastoid  operation  was  made  which  re- 
vealed only  a  few  granulations.  The  sigmoid  sinus  was  then 
exposed.  A  patch  of  purulent  pachymeningitis  was  found  over 
the  sinus.  The  vein  was  opened  chiefly  upon  "symptoms"  and 
a  thrombus  was  found.  Four  days  after  the  operation,  the 
temperature  rose  to  104  with  a  slight  chill,  and  the  internal 
jugular  vein  was  ligated.  The  walls  of  the  vein  were  found 
to  contain  streptococci.  The  paralysis  gradually  disappeared 
and  the  further  history  of  the  case  was  uneventful.  The  chief 
point  of  interest  upon  which  the  writer  lays  emphasis,  is  the 
apparent  healthy  condition  of  the  mastoid  itself. 

Indications  for  Opening   the    Mastoid    in    Acute    Suppurative    Otitis 

Media. 

Theodore  Heiman  (Annates  des  Mai.  de  roreille,  March, 
1905).  The  general  principles  of  surgery  are  applicable  here 
as  elsewhere.  The  persistence  of  inflammatory  symptoms  in 
the  mastoid  for  eight  or  ten  days  does  not  necessarily  call  for 
operation — spontaneous  cure  may  supervene.  Opening  the 
mastoid  before  the  fifteenth  day  is  rarely  indicated,  and  never 
early.  "  Before  trepanation,  antiphlogistic  treatment  should  be 
tried;  paracentesis  should  be  done  and  the  perforation  should 
be  enlarged  several  times  if  necessary.  The  operation  should 
not  become  a  measure  to  save  life,  but  rather  one  of  cure.  In- 
dications for  operation  are:  Pain  in  the  mastoid,  not  due  to 
defective  drainage,  persisting  after  two  or  three  weeks ;  abund- 
ant creamy  pus  prolonged  for  a  month ;  sensitiveness  of  the 
tip ;  fever,  especially  after  two  or  three  weeks ;  general  weak- 
ness, mental  depression  and  gastro-intestinal  troubles ;  menin- 
geal irritation  after  free  drainage  is  established.  Wilde's  in- 
cision is  rarely  sufficient  to  cure.  In  the  main  Heiman's  views 
are  conservative. 

Cerebellar  Abscess  and  Sinus  Thrombosis. 

Voss  {Archives  of  Otology,  Vol.  XXXIV.,  No.  6).  A  man 
aged  31,  who  had  received  a  blow  on  the  right  ear  ten  years 
previously,  complained  suddenly  of  severe  pain  on  the  right 
side  of  the  head.  He  vomited  several  times.  There  were  con- 
vulsive movements  and    weakness    of    the    lower  extremity. 
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From  the  rig-ht  ear  there  was  a  fetid  discharge.    Temperature, 
37°  C. ;  pulse,  64. 

The  radical  mastoid  operation  was  undertaken  and  the 
antrum  found  filled  with  cholesteatoma.  For  four  days  after 
the  operation  his  condition  apparently  improved,  then  some 
edema  of  the  right  upper  eyelid  was  noticed  and  two  days 
later  pains  on  the  right  side  of  the  head  returned.  Vomiting 
became  more  frequent,  optic  neuritis  and  swelling  of  the 
optic  disc  were  found.  The  mastoid  wound  was  reopened 
and  the  sinus  found  thrombosed.  Incision  of  the  cerebellum 
liberated  one  ounce  of  thick,  fetid  pus.  A  counter  opening  was 
made  posteriorly  to  the  sinus  and  the  cavity  tamponed.  From 
this  time  on  recovery  was  uneventful.  Campbell. 

The   Ear  Complications  of  Cerebrospinal    Meningitis. 

Christopher  J.  Colles  (Medical  Record,  September  9, 
1905).  The  causative  factor  of  those  cases  of  profound  and 
lasting  deafness  which  occasionally  follow  cerebrospinal  min- 
ingitis  is  probably  due  to  an  inflammatory  condition  of  the 
labyrinth.  The  infection  probably  spreads  along  the  extra- 
labyrinthine  intracranial  spaces  to  the  endolymphatic  and  peri- 
lymphatic spaces  of  the  labyrinth.  The  composition  of  the 
perilymph  and  endolymph  undergoes  a  change,  due  to  the 
presence  of  the  specific  germ,  the  blood  vessels  become  dilated, 
and  true  tissue-hypertrophy  takes  place.  The  tissues  become 
dense,  bone  thickening  takes  place,  and  often  the  semicircular 
canals  or  cochlea  are  partially,  if  not  completely,  ol)litcratC(l. 

Deafness  when  it  occurs  is  almost  invariably  bilateral  and  it 
is  permanent,  the  outlook  for  recovery  of  the  hearing  power 
being  very  grave  and  treatment  unsatisfactory. 

Richards. 

Some    Displeasing    Results    of   the    Mastoid    Operation. 

J.  A.  Stucky  (Nczv  York  Medical  Journal,  Feb.  10,  1906). 
After  commenting  upon  the  great  advance  in  mastoid  surgery, 
Stucky  refers  to  certain  unpleasant  results  which  may  follow 
this  operation.  Among  these,  he  emphasizes  the  necessity  in 
many  cases  for  a  secondary  operation,  the  occasional  narrow- 
ing of  the  osseo-cartilaginous  canal  and  granulations  in  the 
attic  causing  atresia  of  the  auditory  canal.  This,  in  the  opinion 
of  Murphy,  is  due  to  faulty  packing  of  the  cavity.  In  128  cases 
operated  on  by  the  writer,  40  per  cent  showed  some  external 
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evidences  of  pus.  These  cases  resulted  in  ugly  scars ;  in  addi- 
tion to  these,  certain  disagreeable  results,  such  as  permanent 
unhealed  sinuses,  are  referred  to. 

In  conclusion,  the  writer  lays  stress  upon  the  importance  of 
a  thorough  preparation  of  the  patient  before  operation,  especi- 
ally the  removal  from  the  system  of  any  possible  causes  for 
intestinal  fermentation. 

A  Plea  for  Routine  Examination  of  the  Middle  Ear. 

E.  Danziger  (Ne7v  York  Medical  Journal,  Nov.  18,  1905). 
There  were  6,000  school  children  examined  in  Stuttgart,  up  to 
the  age  of  seven :  23  per  cent  were  afflicted  with  ear  trouble. 
This  illustrates  the  frequency  with  which  affections  of  that 
organ  are  found  in  children..  The  close  relation  of  the  pharynx 
to  the  ear  is,  the  author  believes,  an  explanation  of  such  fre- 
quency, but  also  refers  to  the  intimate  relation  between  the 
middle  ear  and  intestinal  disturbances,  and  believes  that  under 
all  conditions  it  is  of  the  utmost  importance  to  examine  the 
ear  in  cases  of  persistent  disturbances  of  the  intestines.  Fifty 
per  cent  of  all  cases  of  measles  suffer  from  middle  ear  com- 
plications. In  90  per  cent  of  all  diseases  of  the  middle  ear,  we 
find,  the  infection  is  pneumococcus.  The  writer  believes  that 
the  ordinary  symptoms  of  otitis  media  may  be  lacking,  and 
urges  an  examination  of  the  ear  as  the  only  means  of  not  over- 
looking such  otitis.  He  advocates  early  paracentesis  and  the 
dry  cleansing  as  a  routine  procedure. 

A  Tropical   Affection   of  the  Ears. 

MuEiXER  (Archives  of  Otology,  Vol.  XXXIV.,  No.  6). 
Twelve  or  more  cases  observed  by  the  author  seem  to  be  pecu- 
liar to  tropical  regions.  Insidiousness  of  onset  and  gradual 
loss  of  hearing  are  marked  symptoms. 

Solitary  boggy  swellings  which  later  became  organized  were 
found  on  every  wall  of  the  external  auditory  canal  except 
the  superior,  and  varied  considerably  in  size,  the  largest  ex 
tending  two-thirds  across  the  lumen  of  the  meatus.  Sub- 
jective noises  of  various  kinds  were  complained  of.  The  skin 
over  the  growths  was  always  more  or  less  hyperemic.  In 
every  instance,  spontaneous  improvement  was  noticed  with 
removal  of  the  patient   from   the   unfavorable   environments. 
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It  seems  probable  that  a  hyperemia  of  the  labyrinth  might 
coexist  with  the  hyperemia  of  the  meatus  and  thus  account  for 
the  tinnitus.  Campbell. 

Vertigo  of  Aural  Causation. 

Clarence  J.  Blake,  Boston,  Mass.  (Boston  Medical  and 
Surgical  Journal,  October  5,  1905).  Vertigo  of  aural  causa- 
tion may  be  regarded  primarily  as  a  pressure  symptom,  which 
may  be  exerted  upon  the  labyrinth  by  forces  operating  from 
without  as  a  result  of  changes  in. the  middle  ear,  or  may  be 
produced  from  within  as  in  the  case  of  hemorrhage  into  the 
labyrinth,  the  effect  upon  the  semi-circular  canals,  or  intra- 
labyrinthine  pressure  thus  produced  depending  as  to  its  in- 
tensity and  duration  on  the  location  and  extent  of  the  hemor- 
rhagic invasion.  Recurrent  vertigo  is  the  result  of  an  exces- 
sive intralabyrinthine  vessel  dilatation,  from  suspense  of  vaso- 
motor inhibition,  of  reflex  origin,  either  alone  or  coupled  with 
a  persistent  intralabyrinthine  pressure,  of  either  extrinsic  or 
intrinsic  origin.  Richards. 

Report  of  a  Case  of  Double  Mastoiditis  witli  Extensive  Involvement 
of  the  Zygomatic  Cells. 

Brandegee  (Archives  of  Otology,  Vol.  XXXIV.,  No.  5). 
An  Italian  boy,  aged  15,  had  suffered  from  a  severe  attack 
of  influenza  for  two  weeks.  Middle  ear  inflammation  set 
in  with  rapid  involvement  of  both  mastoids.  On  operation 
streptococci  in  almost  pure  culture  were  found.  There  was  a 
mild  leucocytosis  and  a  polynuclear  percentage  of  84. 

The  zygomatic  cells  were  most  extensively  involved.  The 
reporter  was  surprised  at  the  rapidity  of  infection,  but  that  is 
characteristic  of  influenza  inflammation. 

Five  days  after  operation  pneumonia,  which  involved  both 
lungs,  set  in.  This  ran  a  mild  course  and  resolution  was  com- 
plete in  16  days. 

Perfect   recovery   ensued    with   unimpaired   hearing. 

Campbell. 

Diagnosis  and  Treatment  of  Suppuration  of  the  Labyrinth. 

Stanislaus  von  Stein  (Annales  des  Mai.  de  foreille,  Jan- 
uary, 1905)  describes  several  cases  in  minute  detail  and  con- 
cludes :  Total  or  partial  necrosis  of  the  labyrinth  is  always 
accompanied  by  disorders  of  co-ordination  which  are  espe- 
cially marked  in  jumping  with  closed  eyes.     By  causing  the 
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patient  thus  to  walk  and  jump  and  by  goniometric  measure- 
ments, an  absolute  diagnosis  may  be  made  in  early  stages. 
Paralabyrinthitis,  with  or  without  facial  palsy,  shows  no 
troubles  of  co-ordination.  \\'hen  these  troubles  are  observed, 
perilabyrinthitis  or  endolabyrinthitis  must  be  suspected.  When 
there  is  necrosis  or  caries,  the  diseased  bone  should  be  re- 
moved, preferably  by  gradual  morcellation,  especially  in  the 
young  and  in  involvement  of  the  pyramidal  apex.  In  simple 
suppuration  the  area  should  be  opened  up  and  dressed  daily. 

The  Position  of  the  Manubrium  in  the  Normal  Drum. 

Brunzlow^  (Archives  of  Otology,  Vol.  XXXIV.,  No.  6). 
Believing  that  the  zygomatic  arch  corresponds  to  the  horizontal 
meridian  of  the  erect  skull,  this  was  chosen  as  the  landmark 
for  measurements. 

Of  300  drums  examined,  the  angle  of  the  manubrium  w'ith 
the  horizontal  meridian  averaged  on  the  left  side  45°,  while 
for  the  right  side  it  was  51.6°. 

While  these  observations  appear  to  be  unimportant  for  the 
recognition  of  pathological  conditions,  yet  it  is  well  to  take 
in  account  the  tendency  for  the  left  manubrium  to  incline 
toward  the  horizontal.  Campbell. 

Pyocyaneus    Infections   of   the    Ear. 

M.  Lermoyez  (Annales  des  Mai.  de  I'oreille,  October,  1905). 
The  bacillus  pyocyaneus  seems  to  produce  two  types  of  exter- 
nal otitis,  that  of  Zaufal  with  a  discharge  of  green  pus,  and 
that  of  Helman  with  formation  of  a  croupous  membrane. 
Both  are  characterized  by  atrocious  pain.  The  bacillus  also 
produces  acute  otitis  media  with  a  sero-sanguinolent  discharge, 
and  the  formation  of  sub-epidermic,  sanguineous  bullae. 

The  author  reports  some  recent  observations  confirming  his 
previous  opinion  that  the  bacillus  pyocyaneus  has  a  special  af- 
finity for  cartilage,  and  is  often  responsible  for  perichrondritis 
of  the  auricle  and  canal. 

Route    to    the    Cavernous    Sinus. 

H.  Luc  {Annales  des  Mai.  de  I'oreille,  June,  1905)  re- 
cently saw  two  cases  of  thrombo-phlebitis  of  the  cavernous 
sinus  which  inspired  him  to  work  on  the  cadaver  with  a  view 
to  finding  a  feasible  surgical  operation  for  the  relief  of  this 
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condition.     He  has  arrived  at  the   following  theoretical  pro- 
cedure : 

Free  opening  through  the  anterior  wall  of  the  maxillary 
sinus ;  then  through  its  nasal  wall ;  then  into  the  sphenoidal 
through  its  anterior  wall ;  then  through  the  lateral  wall  of  the 
sphenoidal  sinus.  Kronlein's  method  of  reaching  the  ophthalmic 
vein  may  be  added  to  this. 

Anomalies  of  the  Temporal    Bone. 

Emil  Amberg  (The  Journal  of  the  American  Medical  As- 
sociation, June  3,  1905).  As  the  result  of  measurements  of 
seventeen  temporal  bones,  in  which  the  distance  of  the  most 
protruding  part  of  the  lateral  sinus  from  the  suprameatal 
spine  varied  from  21  mm.  to  6  mm.,  Amberg  concludes  that 
the  lateral  sinus  which  comes  nearer  to  the  suprameatal  spine 
than  10.6  mm.  can  be  regarded  as  displaced  forward. 

In  one  of  his  specimens,  insead  of  the  usual  linea  tempo- 
ralis, there  was  a  pronounced  crest  extending  to  the  height  of 
4:^2  mm.  and  apparently  not  having  been  produced  by  any 
pathologic  changes.  Richards. 

Recurring  Facial   Palsy  and  Alternating   Facial   Palsy  of  Otic  Origin. 

^I.  Lannois  (Aniialcs  des  Mai.  de  I'orcille,  July.  1905) 
reports  three  cases.  In  the  first  case,  the  paralysis  seemed  to 
be  caused  by  an  acute  catarrhal  otitis,  of  which  there  were  two 
attacks.  Cure  by  conservative  treatment.  In  the  second  case, 
there  was  paralysis  of  the  right  facial  three  years  ago,  and  of 
the  left  facial  in  April,  1905,  the  latter  accompanied  by  tinnitus, 
mastoid  tenderness  and  other  ear  symptoms,  but  no  discharge 
of  pus.  There  was  a  history  of  lead-poisoning,  which  perhaps 
accounts  for  the  right  palsy.  In  the  third  case,  there  was  a 
right  facial  palsy  three  years  ago.  and  left  palsy  recently.  The 
latter  attack  was  accompanied  by  an  acute  catarrhal  otitis. 

Ossiculectomv  Under  Local  Anesthesia  fop  Suppurating  Otitis 

Media. 

Milton  J.  Ballin  (New  York  Medical  Journal,  Feb.  17, 
1906).  A  description  of  the  method  employed  by  Neumann 
for  inducing  local  anesthesia  of  the  middle  ear  and  the  tech- 
nique pursued  by  him  in  the  operation  of  ossiculectomy.  The 
writer  has  followed  this  method  in  a  number  of  cases  with 
satisfactory  results  as  regards  the  question  of  pain  and  bleed- 
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ing.  He  gives  a  brief  account  of  the  steps  leading  up  to  the 
present  operation,  as  well  as  the  indications  for  it,  as  stated 
by  Politzer. 

Technique  of  Operation  for  and  After  Treatment  of  Otogenous  Cere- 
bral Abscess. 

Hermann  Knapp  (Annates  des  Mai.  de  roreille,  January, 
1905)  first  does  the  usual  radical  mastoid.  He  observes  that 
by  following  up  a  fistula  or  other  external  sign,  a  cerebral 
abscess  can  be  easily  evacuated,  but  in  order  to  eflfect  a  cure 
the  focus  of  infection  must  be  sought  out  and  removed.  In 
acute  abscess,  where  the  middle  ear  is  not  extensively  affected, 
Knapp  opens  the  mastoid,  exposes  the  lateral  sinus  and  exam- 
ines the  vicinity  for  necrotic  bone  foci,  which  are  removed  with 
the  curette. 

Mastoiditis  in  Infants. 

Seymour  Oppenheimer  {Medical  Record,  March  10, 1906). 

The  pathological  changes  dififer  but  little  from  those  of  the 
adult,  but  caries  is  more  frequently  found,  the  deeper  structures 
being  often  damaged  before  the  conditions  are  recognized, 
even  the  seventh  nerve  being  involved,  with  resultant  facial 
paresis  or  paralysis,  or  pus  may  break  through  the  cortex  with 
the  formation  of  subperiostial  abscess. 

While  in  the  young  child  the  mastoid  cells  are  very  im- 
perfectly developed,  the  antrum  is  always  present. 

Richards. 
Surgery  of  the  Labyrinth. 

JuLiEN  BouRGUET  (Anuales  des  Mai.  de  I'oreille,,  Septem- 
ber, 1905)  begins  with  a  complimentary  reference  to  Ler- 
moyez's  paper,  read  at  the  International  Congress,  describing 
the  diagnostic  points  of  suppuration  in  the  labyrinth.  Bourguet 
then  takes  up  the  subject  of  trepanation,  and  discusses  the 
anatomy.  He  then  details  the  technics  of  Jansen,  of  Hinsberg 
and  of  Botey.  He  finishes  with  a  description  of  his  own 
technique,  introducing  a  new  instrument,  a  facial  nerve  pro- 
tector, which  he  uses  in  trepanning  the  external  semi-circular 
canal. 

Infective  Arthritis  Complicating  Otitis  Media. 

Eagleton    (Archives  of  Otology,  Vol.  XXXIV.,  No.  6). 
Toxic  arthritis  may  develop  during  the  course  of  an  otitis 
media  suppurativa. 

The  ear  is  the  most  frequent  source  of  general  pncumococci 
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infection  in  children.      Netler  states  that  about  63  per  cent 
originate   from   otitis   media. 

The  character  of  the  local  lesion  in  a  typical  case  is  almost 
distinctive,  the  most  striking  feature  being  the  nearly  com- 
plete absence  of  circumarticular  inflammation.       Campbell. 

Some  Remarks  Upon  Otosclerosis,  Apropos  of  an  Autopsy  Case. 

JoRGEN  MoLLER  (Annales  des  Mai.  de  I'oreille,  March, 
1905).  The  autopsy  of  this  case  inclines  Moller  to  regard 
otosclerosis  as  an  independent  primary  affection  of  the  bone, 
and  not  to  be  classified  with  catarrhal  troubles  of  the  ear.  In 
this  case  there  were  foci  of  osteitis  in  the  neighborhood  of  the 
oval  window  and  cochlea.  The  mucous  membrane  was  no- 
where aft'ected.  there  being  no  adhesions  or  other  evidence  of 
any  catarrhal  condition. 

Associated   Otomycoses. 

Louis  Bar  {Annates  des  Mai.  de  rorcille,  February,  190-5). 
Many  dift'use  external  otitides.  of  phlyctenular  or  vesiculo- 
pustular  character,  are  either  simple,  or  are  complicated  with 
dermatomycosis.  The  organisms  include  aspergir.us  glaucus 
and  niger,  oidium  albicans,  mucor  mucedo,  tricothecium.  trico- 
phyton,  etc.  The  treatment  consists  in  copious  lavage  with 
alkaline  (4  per  cent  sodium  bicarbonate)  and  antiseptic  (bi- 
chloride 1-1000)  solutions. 

Thrombo-Phlebitis  of  the  Jugular   Bulb   of  Otic  Origin — Treatment- 

Paul  Laurens  {Annales  des  Mai.  de  I'oreille,  August,  1905) 
discusses  at  length  the  anatomy,  pathogenesis,  pathologic  anat- 
omy, symptomatology,  diagnosis  and  the  different  operative 
procedures.  He  finishes  with  the  history  of  two  cases  in 
Lermoyez's  clinic,  one  being  operated  by  ligation  of  the  jugu- 
lar, opening  of  the  sinus  and  lavage ;  the  other  operated  by 
the  transmastoid  route.  In  the  first  case  death  resulted,  in  the 
.second  cure.  As  the  cases  were  very  similar.  Laurens  regards 
the  transmastoid  method  as  preferable. 

Intracranial   Section  of  the  Auditory   Nerve. 

Chavanne  and  Troullieur  {Annates  des  Mat.  de  I'oreille, 
September.  1905)  discuss  this  operation  for  the  relief  of 
tinnitus.    After  a  study  of  the  anatomy  and  experiments  upon 
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the  cadaver,  they  propose  two  routes,  the  preferable  one  being 
an  entrance  into  the  middle  fossa.  The  authors  have  collated 
three  cases,  those  of  Lannois,  Wallace  and  Marriage,  and 
Parry.  Of  the  three,  only  one  survived,  and  she  was  not  re- 
lieved, or  at  least  would  not  admit  it. 

Congenital  Atrophy  of  the  Right  Auricle,  with  Imperforate  Canal — 

Hemiplegia  of  the  Soft  Palate  on  the  Same  Side  and  Atrophy 

of  the   Fossa  of  RosenmiJller. 

P.  Cornet  (Annales  des  Mai.  de  I'oreille,  July,  190.5)  re- 
ports this  case  in  an  Arab,  aged  25.  The  atrophy  of  the  auricle 
was  extreme,  it  being  represented  by  a  small  fold  of  skin,  con- 
taining a  bit  of  cartilage.  A  small  depression  marked  the  nor- 
mal site  of  the  canal.  Hearing  by  bone  conduction  indicated  a 
normal  labyrinth. 

A  Simple   Method  of   Dressing   Mastoid   Cases. 

Georges  Mahu  {Annates  des  Mai.  de  I'oreille,  July,  1905), 
inspired  by  Eeman's  method  of  suturing  the  posterior  lips  of 
the  mastoid  wound  and  insufflating  boric  acid  instead  of  pack- 
ing, reports  upon  some  cases  which  he  dressed  similarly  except 
that  he  used  no  insufflation  and  simply  tucked  a  bit  of  gauze 
into  the  meatus.  He  finds  it  applicable  only  where  there  is  an 
otitis,  but  not  where  there  is  a  cholesteatoma  or  tuberculosis. 

On  the  Disadvantages  of  the  Dry-Gauze  Dressing  after  the  Operation 
for  Septic  Thrombosis  of  the  Lateral  Sinus. 

GiFEORD  {Archives  of  Otology,  Vol.  XXXIV.,  No.  4).  The 
writer  decries  the  use  of  dry  iodoform  gauze  and  instead  of 
using  a  moist  gauze  such  as  is  usually  employed,  wets  his 
iodoform  gauze  in  corrosive  sublimate  solution  1 :1000  and 
covers  the  operative  field  and  dressings  with  gutta-puicha 
tissue.  Cauipbcll. 

Contribution  to  the  Pathologic  Anatomy  of  Mastoiditis. 

E.  Lombard  (Annales  des  Mai.  de  I'oreille,  March,  1905) 
shows  that  meningitis  coming  on  after  mastoid  operations  is 
sometimes  due  to  aberrant  infected  cells  which  were  not 
cleared  out.  Such  cells  frequently  exist  between  the  antrum 
and  the  pyramidal  apex,  in  the  neighborhood  of  the  facial 
canal.    They  are  usually  small. 
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Double  Mastoiditis  with  Cerebral  Symptoms  in  the  Course  of  Puer- 
peral  Infection — Cure  without  Operation. 

H.  Massier  {Annalcs  dcs  Mai  de  I'oreille,  March,  1905). 
The  patient  was  accouched  February  11th,  and  developed 
puerperal  infection  a  week  after.  The  ear  troubles  came  on 
March  ?8th.  Streptococci  found  in  the  pus.  Paracentesis;  ice 
to  mastoids.  Apparent  cure  in  one  month,  but  patient  becomes 
dizzy  if  ears  are  not  kept  stopped  with  cotton. 

Suppuration  of  the   Labyrinth. 

Ferd.  Klug  (Annalcs  dcs  Mai.  de  I'oreille,  February,  1905) 
reports  six  cases.  Scarlatina  was  the  cause  in  the  majority. 
The  state  of  audition  could  not  be  accurately  determined,  as 
the  patients  were  mostly  children.  Paralysis  of  the  facial  was 
found  in  three  cases.  In  only  two  cases  was  disordered  equil- 
ibration found.    Klug  favors  Jansen's  operation. 

Hernia    of   the   Tympanic   Cavity. 

A.  DE  LiNS  {Annalcs  dcs  Mai.  de  I'oreille,  March,  1905) 
reports  two  cases,  and  calls  attention  to  the  possibility  of  mis- 
taking the  projecting  pouch  of  mucous  membrane  for  a  polyp. 
They  are  probably  produced  by  the  pressure  of  pus  retained 
in  the  accessory  cavities,  thus  pushing  a  sac  of  mucous  mem- 
brane into  the  tympanic  cavity. 

Diagnosis  of  Syphilis  by  the  Otologists. 

RoziER  (Annalcs  des  Mai.  de  Voreille,  March.  1905)  re- 
ports two  cases  of  secondary  syphilis,  in  which  there  was 
marked  diminution  of  bone  conduction,  and  he  was  thus  led 
to  a  diagnosis. 

II. — NOSE. 

Description  of  Kiliian's  Frontal  Sinus  Operation. 

E.  E.  Foster  (Boston  Medical  and  Surgical  Journal,  Jan- 
uary 25,  1906).  During  the  anesthetization,  the  nasal  cavity  of 
the  affected  side  is  filled  with  four  tampons  made  of  cotton, 
rolled  into  the  shape  of  a  small  cigar,  with  a  thread  fastened 
about  the  middle.  The  first  is  firmly  placed  along  the  floor  of 
the  nose ;  the  second  in  the  middle  meatus  ;  the  third  in  the 
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olfactory  cleft,  and  the  last  beneath  the  bridge  and  between  the 
frontal  process  of  the  maxillary  bone  and  the  septum. 

The  eyebrow  is  not  shaved.  There  are  three  distinct  in- 
cisions— first  through  the  skin ;  second  through  the  subcutane- 
ous tissues  to  the  periosteum,  and  third  through  the  periosteum. 
The  first  begins  at  the  temporal  end  of  the  eyebrow  and  ex- 
tends inward  through  its  middle  to  the  nasal  end,  where  it 
passes  downward  with  a  graceful  curve  along  the  root  and 
side  of  the  nose  to  and  a  little  below  the  base  of  the  nasal 
bone.  Four  or  five  short,  superficial  incisions  are  made  at 
right  angles  to  the  long  one,  so  that  the  approximation  of  the 
edges  shall  be  accurate  at  the  close  of  the  operation.  The  eye 
is  covered  with  a  gauze  pad.  The  edges  of  the  wound  being 
slightly  separated  with  retractors,  two  incisions  are  made 
through  the  periosteum.  The  first  begins  at  the  temporal  end 
of  the  original  incision,  extends  inward  6  to  8  mm.  above  and 
parallel  to  the  supraorbital  margin,  to  the  upper  end  of  the 
nasal  bones.  The  second  begins  one-quarter  of  an  inch  in- 
ternal to  the  supraorbital  notch  and  extends  inward  on  the 
orbital  margin  until  it  intersects  the  nasal  portion  of  the  skin 
incision,  which  it  follows  to  its  lower  end.  The  periosteum 
covering  the  anterior  wall  of  the  frontal  sinus  is  elevated  and 
retracted.  If  the  outlines  of  the  frontal  sinus  have  previously 
been  determined  by  skiagraphy,  the  groove  forming  the  upper 
margin  of  the  supraorbital  bridge,  can  be  made ;  otherwise  an 
opening  must  be  made  into  the  sinus  for  the  purpose  of  finding 
out  with  a  probe  its  size  and  shape.  The  root  of  the  nasal 
bone  is  the  best  place  to  make  this  opening.  It  should  be  made 
through  the  bone  with  the  chisel,  exposing  but  not  perforating 
the  underlying  mucous  membrane.  The  probe  can  then  be 
passed  between  the  bone  and  the  mucous  membrane,  outward, 
upward  and  inward,  giving  information  as  to  the  approximate 
size  of  the  anterior  wall:  The  temporal  end  of  the  sinus  is 
then  marked  ofif  and  a  groove  made  from  this  point  extending 
inward  nearly  to  the  median  line,  close  to  or  a  little  below  the 
edge  of  the  periosteum  covering  the  supraorbital  ridge,  that  is, 
5  to  7  mm.  above  the  supraor'ljital  margin,  the  object  being  to 
leave  the  bridge  completely  covered  with  periosteum.  The 
lower  part  of  this  groove  forms  the  upper  edge  of  the  supra- 
orbital bridge  and  should  be  smoothly  and  evenly  made.  As 
soon  as  the  groove  is  made  deep  enough  to  enter  the  sinus,  all 
of  the  anterior  wall  of  the  sinus  lying  above  can  bo  removed 
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with  bone  forceps  or  chisel,  care  being  taken  not  to  break  the 
bridge  during-  the  resection.  The  anterior  wall  being  removed, 
the  mucous  membrane  and  any  partial  bony  septa  are  care- 
fully and  completely  erased,  and  all  sharp  corners,  grooves  or 
depressions  obliterated  so  as  to  leave  a  smooth  surface  where 
no  pus  can  be  retained.  The  sinus  is  loosely  filled  with  gauze 
and  the  retracted  tissues  allowed  to  assume  their  normal 
position. 

The  periosteum  is  next  elevated  and  retracted  from  the  nasal 
bone,  the  frontal  process,  lachrymal  groove  and  orbital  portion 
of  the  frontal  bone,  toward,  but  not  to,  the  supraorbital  notch. 
The  chisel  is  placed  at  the  lower  end  of  the  suture  between  the 
nasal  bone  and  the  frontal  process  of  the  superior  maxilla  and 
driven  upward  with  a  mallet  along  this  suture,  forming  a 
groove,  which  groove  is  extended  from  the  upper  end  of  the 
suture  into  the  frontal  bone,  toward  but  not  to,  a  point  midway 
between  the  supraorbital  notch  and  the  attachment  of  the 
trochlea,  thus  forming  the  lower  edge  of  the  supraorbital 
bridge.  The  chisel  is  again  placed  at  the  lower  end  of  the 
suture  as  above,  but  this  time  it  is  driven  at  right  angles  to 
the  suture,  that  is,  through  the  frontal  process  toward  the 
lachrymal  bone,  care  being  used  not  to  injure  the  lachrymal 
sac.  This  groove  prevents  the  downward  breaking  of  the 
frontal  process  during  its  resection  and  is  best  accomplished 
by  starting  at  the  lowest  portion  of  the  frontal  process  to  be 
removed.  The  bone  is  thinnest  here  and  can  "be  easily  per- 
forated without  injuring  the  underlying  mucous  membrane, 
which  is  to  be  preserved  for  use  as  a  flap.  With  the  bone  for- 
ceps the  largest  part  of  the  process  is  now  removed.  At  the 
upper  end  a  chisel  may  be  needed.  The  resection  is  extended 
a  little  way  above  the  frontal  process,  including  a  small  part  of 
the  frontal  bone,  which  is  a  part  of  the  sinus  floor.  The  re- 
moval of  this  bony  area  gives  free  access  to  the  floor  of  the 
sinus  and  the  nasal  cavity.  The  periosteum  is  now  elevated 
from  the  remaining  lachrymal  bone  and  groove,  from  the 
orbital  portion  of  the  ethmoid  bone  "posteriorly  to  the  anterior 
ethmoidal  vessels,  and  from  the  orbital  portion  of  the  frontal 
bone  lying  inward  and  downward  to  the  trochlea  attachment 
and  supraorbital  notch,  the  limits  for  elevation  and  resection 
being  the  lower  part  of  the  lachrymal  groove  below,  the  an- 
terior ethmoidal  vessels  behind,  and  the  trochlea  attachment 
and  supraorbital  notch  above.    The  orbital  tissues  are  now  re- 
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tracted  outward  and  held  in  place  by  an  assistant.  The  re- 
maining sinus  floor  is  then  removed  with  part  of  the  ethmoid 
plate  and  lachrymal  bone  and  as  many  of  the  ethmoid  cells  as 
is  found  necessary,  and  even  the  opening  of  the  sphenoid  cell 
if  it  is  diseased. 

The  surface  of  the  whole  bony  field  is  made  perfectly  smooth 
and  the  operation  completed,  by  making  a  flap  of  the  uninjured 
mucous  membrane  that  covered  the  resected  part  of  the  frontal 
process  of  the  maxillary  bone,  and  any  adjoining  healthy  mu- 
cous membrane.  This  flap  is  pushed  outward  against  the  ad- 
joining orbital  tissues. 

The  wound  is  cleaned  with  normal  salt  solution  and  dried, 
and  the  whole  area  carefully  examined  for  projections,  nooks 
and  corners  which  could  in  any  way  prevent  perfect  drainage. 
A  narrow  strip  of  iodoform  gauze  is  loosely  placed  in  the  region 
of  the  ethmoid  cells,  an  end  of  which  hangs  out  of  the  nasal 
orifice.  The  remaining  part  of  the  nasal  cavity  is  filled  with 
cotton  tampons.  The  tampons  and  gauze  are  removed  on  the 
second  day  and  not  renewed.  The  skin  in  the  field  of  operation 
is  cleaned,  and  the  wound  edges  immediately  sewed  together 
with  aluminum-bronze  wire,  unless  there  be  a  question  of  in- 
tracranial suppuration  or  the  pus  is  very  foul,  or  there  exists 
decided  necrotic  process.  In  these  conditions,  the  secretion  is 
virulent  and  ought  not  to  be  enclosed  in  the  sutured  wound. 
Suturing  is  then  left  until  the  second  or  third  day.  About  80 
per  cent  of  the  cases  are  immediately  sutured.  One  per  cent 
solution  of  atropin  is  instilled  into  the  eye.  the  eye  is  then 
loosely  covered  with  gauze  and  a  good-sized  dressing  of  moist 
boric  acid  gauze  placed  over  all.  The  patient  is  put  in  bed 
on  the  sound  side,  made  to  lie  in  this  position  most  of  the  time 
for  a  few  days,  and  is  forbidden  to  blow  the  nose  and  told  to 
draw  into  the  throat  all  wound  and  nose  secretion.  The  dress- 
ings are  changed  daily  and  on  the  fourth  or  fifth  day  the  su- 
tures are  removed.  A  day  or  so  later  the  eye  is  left  uncov- 
ered. The  nasal  cavity  is  not  flushed  out  nor  is  there  much 
intranasal  treatment.  At  the  end  of  the  third  or  fourth  week 
the  wound  cavity  lying  above  the  mucous-covered  nasal  cav- 
ity is  painted  with  a  2i/<  per  cent  solution  nitrate  of  silver. 

Richards. 
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Pathogenesis  of    Maxillary    Empyema. 

Georges  Mahu  {Annalcs  dcs  Mai.  de  I'orcille,  August, 
1905)  reports  upon  100  maxillary  sinuses  examined  post- 
mortem, in  which  he  found  eight  diseased  as  follows : 

Four  maxillary  sinusites  of  nasal  origin. 

Three  maxillary  empyemas  of  dental  origin. 

One  parulis  in  the  sinusal  floor. 

He  suggests  that  the  following  is  the  mechanism  in  infection 
from  teeth : 

1.  Caries  of  extreme  degree  (i.  e.,  extending  into  the  root). 

2.  Apical  abscess  of  a  root  of  the  tooth  (preferably  an 
antero-external  one). 

3.  Perforation  of  the  floor  of  the  sinus.  Penetration  of  the 
pus  into  the  antrum,  lifting  but  not  perforating  the  mucosa 
(closed  parulis). 

4.  Perforation  of  the  mucosa  (open  parulis.  or  maxillary 
empyema ) . 

In  none  of  the  dental  cases  were  there  granulations  or  fun- 
gosities  (so-called  pyogenic  membrane)  on  the  sinus  walls, 
such  as  exists  in  true  chronic  sinusitis,  and  Mahu  endorses 
Lermoyez's  view  that  maxillary  empyema  and  chronic  sinusitis 
should  be  kept  distinct.  He  also  calls  attention  to  the  resist- 
ance of  the  sinus  mucosa  to  infection  from  pus  of  dental 
origin. 

Mahu's  report  contradicts  the  accepted  figures  of  80%  dental 
origin  and  20%  nasal  origin,  but  he  hopes  to  enlarge  his  statis- 
tics within  a  year. 

Operations  on  the  Accessory  Nasal  Sinuses. 

Jonathan  Wright  (New  York  Medical  Journal,  October 
7-14,  1905).  As  a  result  of  his  review  of  current  literature, 
as  well  as  his  own  experience,  Wright  is  inclined  to  believe 
that  too  little  attention  in  late  years  has  been  given  to  the 
intranasal  approach  to  the  accessory  sinuses,  and  would  limit 
the  external  method  to  operations  on  the  frontal  sinus.  He 
speaks  with  particular  favor  of  the  method  devised  by  Jansen 
for  entering  the  various  sinuses  through  the  antrum.  He  takes 
a  distinctively  conservative  position  in  regard  to  the  necessity 
for  radical  operation,  and  feels  that  the  vast  majority  of  cases 
not  operated  on,  sometimes  after  years  of  suffering,  it  is  true, 
have  got  well  themselves.  He  would  divide  all  cases  he  re- 
gards as  radical  into  two  classes: 
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First,  those  patients  who  are  fairly  comfortable,  with  but 
little  annoyance  in  the  nose,  no  fever,  and  no  pain  except  at 
intervals.  Such  cases  he  believes  will  be  relieved  by  intranasal 
procedures  (perhaps  combined  with  the  radical  operation  on 
the  antrum  of  Highmore). 

Second,  those  urgent,  painful,  suppurating,  febrile  cases  where 
there  can  be  no  question  of  the  demand  for  immediate  opera- 
tion. [Wright's  position  is  quite  in  accord  with  that  taken 
in  a  recent  article  by  Hajek,  who  strongly  condemns  the  over- 
zeal  on  the  part  of  many  surgeons  for  the  radical  operations. 
— Abstractor.] 

Chronic    Empyema    of    the    Antrum    of    Highmore. 

G.  A.  Leland  {Laryngoscope,  August,  1905).  The  writer's 
later  experience  has  shown  him  that  large  numbers  of  the 
cases  of  chronic  empyema  of  the  maxillary  sinus  may  be 
brought  to  a  successful  termination,  without  radical  operation, 
by  intranasal  measures  of  treatment,  and  is  convinced  that 
by  comparatively  simple  conservative  measures,  following  out 
nature's  laws  and  methods,  large  numbers  of  the  cases  of 
antral  empyemata  may  be  cured  without  radical  surgical  in- 
terference. "For  though  'there  is  a  divinity  that  shapes  our 
ends,  rough  hew  them  how  we  may,'  we  do  not  believe  that 
that  divinity  shaped  our  upper  end  to  be  unnecessarily  rough 
hewn  by  every  ambitious  rhinologist,  young  or  old,  with  a 
surgical  bent,  who  may  have  observed  in  our  large  municipal 
or  perhaps  European  clinics  a  bold,  fascinating,  almost  reck- 
less dexterity  applied  to  the  worst  cases  that  can  be  found 
among  the  lowest  classes  of  society,  where  the  finer  sensibili- 
ties are  in  abeyance,  or  where  the  victims,  through  fear  of, 
or  in  gratitude  to,  their  surgeon,  do  not  magnify  their  post- 
operative discomforts,  disregarding  their  lesser  ills,  because 
relieved  of  the  greater ;  but  this  is  rarely  the  case  in  private 
practice,  and,  for  this  reason,  these  conclusions  have  been 
drawn  from  the  behavior  of  those  in  the  higher  walks  of  life." 

He  is  opposed  to  permanent  or  temporary  openings  into 
the  mouth.  Richards. 

The   Radical   Operation  for  the  Cure   of  Chronic   Frontal    Sinusitis. 

Thomas  J.  Harris  {Post-Graduate,  August,  1905).  The 
ideal  frontal  sinus  operation  should  allow  thorough  inspection 
of  the  entire  sinus ;  free  entrance  to  the  anterior  ethmoid  cells 
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with  complete  exenteration ;  free  drainage  from  the  sinus 
into  the  nose ;  complete  removal  of  all  disease  wherever  found ; 
be  reasonably  free  from  danger  to  life  and  from  the  risk  of 
wounding  neighboring  organs,  as  the  orbit;  have  an  after- 
treatment  relatively  short,  and  be  free  from  danger  of  recur- 
rence and  of  serious  disfiguration. 

These  conditions,  he  thinks,  are  in  the  main  admirably  met 
by  the  method  recently  advanced  by  Professor  Killian,  which 
is  in  effect  a  combination  and  elaboration  of  various  methods, 
and  acts  on  the  principle  that  concomitant  disease  of  the 
ethmoid  is  present  as  a  rule,  and  so  removes  the  frontal  pro- 
cess of  the  superior  maxilla  in  order  to  allow  an  uninter- 
rupted approach  to  the  disease  there  and  its  thorough  re- 
moval. Richards. 

The  Lymphatics  of  the  Nose  and  Nasal  Fossae. 

Marc  Andre  (Annales  dcs  Mai  de  rorcille.  May.  1905) 
has  an  extensive  and  nicely  illustrated  article.    He  shows  that : 

The  lymphatics  of  the  nose  are  tributary  to  the  parotid, 
genial,  sub-maxillary,  sub-hyoid  and  deep  cervical  glands. 

The  lymphatics  of  the  nasal  fossae  empty  into  the  sub-tubal, 
pharyngeal,  retro-lateral,  retro-pharyngeal  and  deep  cervical 
ganglia  ;  from  the  base  of  the  skull  to  the  middle  of  the  neck. 

To  be  noted  are : 

The  richness  of  the  lymphatic  network. 

The  presence  of  numerous  free  anastomoses  in  the  median 
line  joining  the  right  and  left  sides. 

Anastomoses  between  the  cutaneous  and  mucous  systems. 

That  the  lymphatics  of  the  nose  and  nasal  fossae  are  not  at 
all  independent,  but  communicate  freely  with  those  of  adjacent 
organs. 

That,  from  a  clinic;  1  point  of  view,  the  superior  lymph  col- 
lection of  the  nasal  fossae  empty  into  very  inaccessible  ganglia. 
and  infection  of  the  latter  may  be  almost  unnoticed. 

Operation    Indications   in   Certain    Forms  of   Frontal   Sinusitis,. 

E.  LoMP.AKi)  {.hiiialcs  dcs  Mai.  dc  I'oreille,  June.  1905) 
gives  a  very  long  and  complete  discussion  of  the  subject. 

In  acute  suppurative  frontal  sinusitis,  if  virulent  and  grave, 
attempts  at  drainage  by  the  nasal  route  should  be  attempted, 
but  more  radical  operation  may  be  required. 

In  non-e-xteriorizcd  chronic  suppurative  sinusitis,  the  author 
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recognizes  two  forms :  first,  the  sinusitis  exulcerens  et  abcedens 
of  Killian,  in  which  radical  operation  is  demanded;  second,  a 
milder  form  (Zuckerkandl's  chronic  catarrhal),  when  the 
question  of  operation  is  a  mooted  one.  Lombard  inclines  to 
conservative  measures. 

Sinusites  with  external  fistulae  or  attended  with  complica- 
tions should  be  operated. 

Lombard  discusses  at  length  the  various  operations  appli- 
cable. 

The  Various   Routes  to  the   Sphenoidal   Sinus. 

Jules  Laboure  (Annates  des  Mai.  de  I'oreille,  May,  1905). 
The  sinus  may  be  attacked : 

1.  Upon  its  lateral  aspect  by  resection  of  the  zygomatic 
arch.     Long,  complicated  and  dangerous. 

2.  LTpon  its  inferior,  or  naso-pharyngeal,  aspect.  Scheech's 
operation.  But  the  inferior  surface  is  sometimes  very  thick. 
There  is  risk  of  going  through  the  basilar. 

3.  Upon  its  anterior  aspect.  L'^nder  this  head  come  the 
exceptional  operations  of  Verneuil  and  Chalot,  Chassaignac, 
Oilier,  Lawrence.  Rouge,  Bardenhaiier-Goris  and  Moure. 

The  orbito-ethmoidal  route  has  been  perfected  by  Kuhnt, 
Goris,  Chipault,  Laurens  and  Guisez. 

The  maxillary  route,  proposed  by  Jansen  in  1892.  It  has 
been  used  by  Luc  and  Furet. 

The  nasal  route,  which  Laboure  prefers,  is  described  in 
detail. 

Deflection  of  the  Nasal  Septum  in  Children. 

Arthur  A.  Buss  (American  Medicine,  November  4,  1905). 
In  the  case  of  deflected  septum  due  to  injury,  the  author  ad- 
vocates prompt  and  careful  examination  of  the  child's  nose 
and  the  giving  of  a  general  anesthetic  if  necessary.  If  the  oper- 
ator's little  finger  cannot  be  introduced  into  the  narrowed 
nostril,  and  the  septum  pushed  into  place,  a  dressing  forceps 
wrapped  with  sterile  gauze,  can  be  used  to  accomplish  this 
result.  A  piece  of  rubber  drainage  tube,  large  enough  to  fit 
firmly  into  the  naris,  and  cut  about  1^  in.  to  2  in.  in  length, 
is  then  introduced.  He  cuts  both  ends  of  the  tubing  obliquely 
and  inserts  it  into  the  nostril,  so  that  the  projecting  point  of 
the  anterior  end,  coming  forward  over  the  triangular  cartilage, 
will  fit  snugly  up  into  the  hollow  at  the  extreme  end  of  the 
nose,  thus  anchoring  the  tube  in  place.  Richards. 
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A  Submucous  Resection  Operation  for  Deviation  of  the   Nasal   Sep- 
tum; With  the  Description  of  Several  New  Instruments. 

Lee  M.  Hurd  (Medical  Record,  November  25,  1905).  Hurd 
has  introduced  two  new  instruments  for  the  improvement  of 
the  technique  of  the  submucous  operation;  the  first  consist- 
incr  of  a  speculum  with  a  long  upper  and  a  short  lower  blade, 
thereby  rendering  the  aid  of  an  assistant  unnecessary.  The 
long  blade  is  passed  between  the  membranes  and  the  instru- 
ment is  used  with  the  long  blade  uppermost  at  all  times.  The 
instrument  is  not  intended  for  use  until  the  cartilage  has  been 
removed,  which  allows  the  entrance  of  the  long  blade. 

For  the  removal  of  the  bony  crest  or  the  anterior  nasal 
spine,  he  has  devised  a  stout  cutting  forceps,  which  can  be 
used  without  fear  of  injuring  the  membrane.  Richards. 

Adenopathy  in  Affections  of  the   Nasal   Fossae  and   Rhino-Pharynx. 

Georges  Gelle  {.Innales  des  Mai.  dc  I'oreille,  July.  1906) 
discusses  adenopathy  in  acute  nasal  infections,  tuberculosis, 
lupus,  syphilis  and  malignant  tumors.  In  the  first  three,  the 
sub-maxillary  glands  are  often  involved.  Syphilis  is  usually 
accompanied  by  a  so-called  satellite  gland  enlargement.  Kiim- 
mel  has  called  attention  to  the  rarity  of  adenopathy  in  tumors 
of  the  nasal  fossa.  In  tumors  of  the  naso-pharynx  the  cervical 
glands  are  aflFected. 

Case  cf  Congenital   Membranous  Occlusion   of  the  Choanae. 

L.  Beli.ix  and  R.  Leroux  (Annales  dcs  Mai  dc  I'oreille, 
August,  1905)  describe  this  case  in  a  male  aged  24.  The 
choanal  arches  posteriorly  were  well  outlined,  but  about  one 
centimeter  in  front  was  a  membranous  partition,  complete  on 
the  left  and  with  a  small  perforation  on  the  right.  Cure  after 
several  operations  by  M.  Lermoyez  and  establishment  of  nasal 
respiration  and  olfaction,  neither  of  which  had  previously  ex- 
isted. 

The  Conservative  Treatment  of  Chronic  Suppuration  of  the  Frontal 

Sinus. 

W.  E.  Casselberry  {Laryngoscope,  August,  1905).  Of 
sixteen  cases  treated  conservatively,  that  is,  by  nasal  methods, 
six  were  of  a  mild  type  and  those  were  cured.  Of  the  re- 
maining ten  typically  severe  cases,  only  one  was  cured,  two 
were  much  improved,  three  were  somewhat  improved,  and  four 
were  unbenefited.  Richards. 
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Chloroforming    and    Rhinology. 

J.  TouBERT  {Annates  des  Mai.  de  I'oreille,  September,  1905) 
has  devised  an  apparatus  by  which  chloroforming  can  be  mixed 
with  more  or  less  air  as  desired.  He  uses  a  bicycle  pump  and 
a  funnel  ending  in  a  rubber  tube,  which  is  introduced  through 
the  nose  and  deep  into  the  pharynx.  He  cites  several  cases 
showing  good  results. 

Osteomyelitis  of  the  Superior  Maxilla  with   Ethmoiditis  and   Empy- 
ema   of  the   Sinus. 

Lubet-Barbon  and  F.  Furet  (Annates  des  Mai.  de  I'oreille, 
September,  1905)  report  this  case  in  a  girl,  aged  15:  The 
empyema  was  believed  at  first  to  be  due  to  a  true  sinusitis, 
but  after  several  operations,  areas  of  necrotic  bone  were  found 
from  which  the  pus  undoubtedly  came.  The  case  is  not  yet 
cured,  but  is  progressing  rather  favorably. 

Reflections  upon  the  Surgical  Cure  of  Chronic  Frontal  Sinusitis. 

Pierre  Sebileau  (Annates  des  Mai.  de  rorciltc.  January, 
1905)  discusses  the  Ogston-Luc,  Kuhnt  and  Tilly  operations, 
and  describes  his  own  variation  of  them,  which  is  a  resection 
of  the  anterior  sinus  wall  and  free  enlargement  of  the  naso- 
frontal canal.     He  uses  no  drain. 

Necrosis  of  the  Superior  Maxilla  from   Phosphorus  Poisoning — 
Operation — Cure. 

J.  N.  Roy  (Annates  des  Mai.  de  I'oreille.  July.  1005)  re- 
ports a  case  in  a  woman  of  .3(),  a  matchworker.  The  alveolar 
process  was  necrotic.  The  sequestra  were  removed  and  the 
patient  recovered. 

III. — MOUTH    AND   PHARYNX, 

The  Results  of  Treatmen'-  of  Cancer  in  and  about  the   Mouth  at  the 
Boston   City   Hospital. 

Howard  A.  Lothrop  and  David  D.  Scanneu.  (Boston 
Medical  and  Surgical  Journal,  April  13,  1905).  The  cases 
reported  upon  were  taken  from  the  records  of  the  Boston 
City  Hospital  during  the  nine  years  from  1895  to  1903  and 
are  60  in  number.  Of  these  there  are  now  living  4,  and  56 
are  dead.  The  number  operated  on  was  43 ;  the  number  not 
operated  on  17.     The  average  duration  of  symptoms   uf.  to 
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the  time  of  first  observation  was  7^  months;  the  average 
duration  of  Hfe  after  first  observation,  whether  operated  or 
not,  9  months ;  avera,s:e  duration  of  life  from  time  of  first 
symptoms,  16  months;  average  duration  in  those  not  operated, 
6  months;   average  duration  in  those  operated,  9^  months. 

In  cancer  of  the  tongue  the  operated  cases  Hved  twice  as 
long  as  the  non-operated  cases. 

In  cancer  of  the  inferior  maxilla,  operated  cases  lived  four 
times  as  long  as  non-operated. 

Effect  of  complete  or  partial  excision  as  lengthening  life: 
Tongue,  partially  excised  cases  lived  over  three  times  as  long 
as  those  having  complete  excision. 

Inferior  maxilla :  complete  excision  cases  lived  over  twice 
as  long  as  those  palliated. 

Superior  maxilla :  complete  excision  slightly  more  than 
doubled  the  duration  of  post-operative  life. 

Tonsil  and  fauces :  radical  treatment  resulted  in  a  doubled 
length  of  life  after  operation. 

Of  30  cases,  5  were  made  worse,  3  no  better  than  before 
operation,  20  temporarily  benefited,  and  2  cured. 

As  all  unoperated  cases  die  sooner  or  later  of  the  disease, 
barring  intercurrent  affections,  and  as  the  duration  of  life  of 
operated  cases  as  compared  with  those  not  operated  was  in 
favor  of  the  former  by  an  average  of  about  three  and  one- 
half  months,  the  authors  believe  that  if  early  diagnosis  of 
malignant  disease  about  the  buccal  cavity  can  be  made,  that 
moderately  radical  excision  of  the  parts  offers  the  greatest 
hope  of  a  radical  cure,  commensurate  with  the  comfort  of 
the  patient  and  the  immediate  risk  to  life.  If  there  is  ex- 
tensive invasion  of  the  parts,  excision,  if  done  at  all,  should 
be  done  solely  with  the  idea  of  palliation,  without  too  seri- 
ous interference  with  physiological  function  and  without  too 
great  immediate  risk.  Richards. 

Gangrene  of  the  Tonsil. 

Charles  W.  Richardson  (American  Journal  of  the  Med- 
ical Sciences,  October,  1905).  This  condition  is  extremely 
rare,  the  author  having  been  able  to  find  but  three  cases  in 
medical  literature,  abstracts  of  which  are  a  part  of  his  papei . 

His  own  first  case  is  a  man  45  years  of  age,  with,  at  first, 


RHINO-LARYNGOLOGIC   LITERATURE.  191 

marked  signs  of  quinsy,  followed  by  pus  discharge  and  sub- 
sidence of  the  swelling,  and  two  days  thereafter  by  white  spots 
on  the  right  tonsil.  At  first  it  was  thought  to  be  diphtheria, 
but  later  the  tonsil  broke  down  into  one  continuous  mass  of 
grayish,  brownish,  putty-like  slough,  which  was  the  condition 
when  seen  by  the  author  on  the  tenth  day  of  the  disease.  The 
opposite  tonsil  was  normal.  The  patient  was  in  extremis  and 
died  two  hours  after.  Antitoxin  had  been  given  without  any 
result. 

The  second  case  was  a  man  36  years  of  age,  with  a  history 
of  sore  mouth  and  throat  for  several  days.  At  first  improve- 
ment, followed  a  few  days  later  by  a  dirty,  grayish-looking 
patch  in  the  left  tonsil,  looking  at  first  like  diphtheria,  but  a 
culture  was  negative.  When  seen  by  the  author  the  tempera- 
ture was  100 1-5.  The  buccal  cavity  seemed  normal,  with 
the  exception  of  the  right  tonsil,  the  whole  surface  of  which 
was  covered  with  a  blackish,  scab-like  exudate,  with  an  ex- 
ceedingly offensive  odor.  This  was  subjected  to  a  most  vigor- 
ous curetting  without  being  able  to  reach  healthy  tissue.  The 
tisue  removed  seemed  to  be  necrotic.  Diagnosis  of  dry  gan- 
grene of  the  tonsil  made.  The  day  following  it  was  again 
curetted  and  smears  taken  showing  the  presence  of  a  diplococ- 
cus  resembling  the  D.  lanceolatus. 

Staphylococci  were  fairly  abundant.  Tubercle  bacilli  and 
spirillae  were  absent.  Ten  days  later  the  patient  died  from 
exhaustion.  Richards. 

Observations  on   One   Thousand   Adenoid   Operations. 

Frank  B.  Spr.^gue  (The  Providence  Medical  Journal. 
March,  1906).  Five  hundred  and  three  of  these  were  male 
and  497  were  females,  and  ranged  in  age  limit  from  6  months 
to  37  years.  Thirty  per  cent  were  during  the  first  seven 
years ;  50  per  cent  during  the  second  seven  years,  and  20  per 
cent  during  the  third  period  of  seven  years.  In  905  cases 
or  about  90  per  cent,  the  adenoids  were  associated  with  hyper- 
trophy of  the  faucial  tonsil. 

Investigation  as  to  etiology  did  not  lead  to  very  satisfactory 
results.  The  author  regards  the  condition  as  an  excessive 
activity  of  the  lymphoid  tissue  of  the  pharynx,  at  first  normal, 
stimulated  by  constant  irritation  from  particles  of  dust  or  secre- 
tions with  mild  infection  ;  the  rapidity  and  development  being 


192  ABSTRACTS   FROM    OTOLOGIC   AND 

governed  by  the  atmospheric,  climatic  and  constitutional  con- 
ditions and  of  personal  hygiene. 

There  was  only  one  case  of  true  recurrence,  and  here  the 
amount  of  the  tissue  was  very  slight.     He  does  not  regard 
recurrence  as  likely  to  occur  if  the  primary  operation  is  thor- 
oughly done.  Richards. 
Urano-Staphylorrhaphy. 

Owen  Smith  (Transactions  Maine  Medical  Association, 
1905).  The  author  has  modified  the  Brophy  operation  for  cleft 
palate  by  having  silver  wires  drawn  out  in  such  a  way  that 
one  end  remained  the  size  of  the  original  wire  while  the 
remaining  part  was  reduced  to  the  size  desired  for  the  con- 
venience of  manipulation.  On  the  larger  end  of  the  wire  thus 
drawn  he  had  threads  cut  (100  to  the  inch)  and  a  nut  fitted. 
After  this  wire  is  in  place,  all  that  is  necessary  to  do  is  to  give 
the  nut  a  few  turns  from  time  to  time  as  the  parts  are  moulded 
into  position,  taking  up,  as  it  were,  the  slack  in  the  wires.  The 
method  of  introduction  is  the  same  as  used  by  Dr.  Brophy  in 
his  operation.  Up  to  the  age  of  three  or  four  years  he  thinks 
a  deformed  face  can  be  brought  into  almost  perfect  position, 

Richards. 
Three   Cases   of   Polypi    of   the   Tonsil. 

S.  BoNNAMOUR  (Annales  dcs  Mai.  de  I'oreille,  October, 
1905).  The  first  case  was  notable  for  the  large  size  of  the 
polyp  which  was  attached  to  the  left  tonsil.  It  measured 
3  by  1  c.  m.  The  polypi  were  single  in  the  other  two  cases  and 
were  of  considerable  size,  but  not  as  large  as  in  the  first  case. 

Bucco-Pharyngeal   Syphilis — Multiple  and  Successive  Chancres. 

Texier  and  Malherbe  {Annales  des  Mai.  de  I'oreille,  Octo- 
ber, 1905)  report  the  case  of  a  17-year-old  boy  who  had  a 
chancre  on  each  tonsil  and  five  days  later  developed  a  third 
chancre  on  the  upper  lip. 

A  Case  of  Chancre     of  the  Tonsil. 

JoANNOViCH  (Annales  dcs  Mai.  de  I'oreille,  March.  1905). 
The  lesion  was  in  the  upper  pole  of  the  left  tonsil,  was  in- 
durated, was  accompanied  by  lymphatic  enlargement,  and  pro- 
duced prolonged  dysphagia.     Patient  was  a  male,  22. 
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IV. — LARYNX. 

Thyrotomy  vs.  Laryngectomy — Notes  on  the  Frequently  Malign  Na- 
ture   of   Chronic    Hoarseness. 

ChevalAr  Jackson  (Medical  Nezvs,  December  9,  1905)  re- 
ports two  cases  which  show  the  necessity  for  early  diagnosis  in 
cases  of  chronic  hoarseness  and  the  frequently  malign  nature 
if  it.  He  urges  that  the  operation  of  thyrotomy  be  done  as 
soon  as  the  diagnosis  of  malignant  disease  is  made,  thereby 
saving  not  only  the  life,  but  the  voice,  comfort,  happiness  and 
usefulness  of  the  patient.  Whereas,  when  the  diagnosis  is 
made  late,  although  total  or  partial  laryngectomy  will  prolong 
life  for  a  variable  period,  recurrence  is  pretty  certain  and  the 
extension  of  existence  is  accompanied  by  many  discomforts. 

The  early  curable  stages  of  laryngeal  cancer  are  character- 
ized by  nothing  but  hoarseness,  which  may  disappear  and 
recur.  Whereas  the  more  positive  symptoms  of  cough,  odor, 
pain,  odynphagia,  glandular  involvement,  external  swelling, 
emaciation,  cachexia,  etc.,  are  present  only  when  the  curable 
stage  is  past. 

Dr.  Jackson  regards  the  surgery  of  malignant  disease  in 
the  larynx  as  discouraging  only  when  the  case  is  seen  late. 
He  thinks  that  in  early  thyrotomized  cases  the  prognosis  as  to 
cure  is  better  than  it  is  in  chronic  laryngitis. 

In  case  1,  the  patient  came  for  chronic  hoarseness,  and  on 
examination  a  small  epithelium  about  the  size  of  a  pea  was 
found  on  the  right  cord.  Immediate  thyrotomy  was  urged, 
but  declined  by  the  patient,  who  spent  three  months  of  time  in 
getting  opinions  and  treatment  from  irregular  practitioners. 
Operation  was  then  performed,  but  what  had  been  intrinsic 
epithelioma  had  become  extrinsic  by  extension,  so  that  total 
laryngectomy  was  required.  The  whispered  voice  was  ob- 
tained, but  eight  months  later  there  was  recurrence  with 
metastasis  and  death. 

In  case  2  the  patient,  37  years  of  age.  complained  only  of 
hoarseness.  Examination  showed  a  small  epithelioma  of  the 
squamous-celled  variety,  on  the  under  surface  of  the  right  cord. 
A  thyrotomy  was  done,  the  thyroid  cartilage  split  in  the  median 
line,  the  growth,  with  a  wide  area  of  surrounding  healthy  tis- 
sue, including  the  entire  right  vocal  cord,  was  clipped  out.  The 
wound  healed  in  ten  days,  and  now,  after  four  years,  the 
voice  is  practically  perfect,  not  only  for  speaking,  but  for 
simple  song  of  limited  range.  Richards. 
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Papilloma  of  the   Larynx  in   Children. 

J.  Payson  Ci.ark  (Boston  Medical  and  Surgical  Journal, 
October  5,  1905).  Of  12,623  children  under  fourteen  years 
of  ao^e  seen  in  the  throat  department  of  the  Massachusetts 
General  Hospital  from  1889  to  1904,  there  were  12  cases  of 
papilloma  of  the  larvnx.  showinc:  the  affection  to  be  quite 
rare  in  the  United  States. 

The  writer  reports  fourteen  cases  in  detail,  and  as  a  result 
of  his  experience  and  a  study  of  the  literature,  he  rejjards 
thyrotomy  for  papilloma  in  children  as  unjustifiable.  Of  the 
fourteen  cases  reported,  nine  were  boys  and  five  were  girls, 
and  the  a,2:es  varied  from  three  months  to  ei.Q^ht  years  of  ap^e, 
the  time  elapsinsr  between  the  appearance  of  the  first  symptoms 
and  the  application  for  treatment  varying^  from  four  months 
to   four  years  and   nine  months. 

Treatment  without  tracheotomy  was  attempted  in  four  cases. 
One  died  under  the  operation,  one  was  lost  sic^ht  of.  one  was 
successful  and  one  after  several  successful  operations  re- 
quired tracheotomy  for  a  sudden  attack  of  dyspnea  during 
an  operation.  Preliminary  tracheotomy  was  done  on  the  ten 
remaining  cases.  Of  these,  four  died  ;  three  of  bronchopneu- 
monia, and  one  of  sudden  suffocation  after  a  difficult  second 
tracheotomy. 

The  two  methods  employed  for  seeing  the  papilloma  were 
the  indirect  Oaryngeal  mirror)  and  the  direct  (Kirstein's  auto- 
scope  or  Killian's  tubes). 

As  a  result  of  his  own  experience  and  reported  experience 
of  others,  the  writer  says  that  in  the  future  he  will  employ 
for  these  cases  tracheotomy  only  and  absolute  non-interference 
with  the  growth,  as  in  the  cases  where  operative  interference 
was  resorted  to.  the  growth  returned  with  increased  activity. 
As  in  the  large  majority  of  reported  cases  all  attempts  at 
removal  have  affected  the  growth  unfavorably,  he  believes 
the  best  procedure  to  be  to  follow  Mackenzie's  rule  to  open 
the  trachea  in  every  case  where  complete  permanent  aphonia 
is  present,  as  children  can  wear  a  tracheotomy  tube  with 
comfort  and   without  interference  to  the  health   for  years. 

Richards. 
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Pathologic  Anatomy  of  a   Case   of   Recurrent   Laryngeal    Paralysis- 
New  Theory  as  to  the  Cause  of  Muscle  Changes,  Especially 
of  the  Posterior  Crico-Arytenoid. 

Jules  Brockaekt  (Annalcs  dcs  Mai.  de  I'oreille,  February, 
iy05)  advances  a  theory  to  explain  the  predominance  of 
atrophic  and  degenerative  changes  in  the  posterior  crico- 
arytenoid in  recurrent  nerve  palsy.  From  his  case  he  con- 
cludes that  the  same  diseases  which  affect  the  recurrent  laryn- 
geal, in  many  cases  lead  to  nutritive  disorders  in  the  pos- 
terior muscle,  which  is  supplied  with  blood  from  the  inferior 
thyroid  artery  and  the  inferior  thyroid  plexus.  It  is  due  to 
mechanical  compression  of  the  arteries  by  degenerated  lymphatic 
masses,  tuberculous,  syphilitic  or  cancerous  glands,  and  thyroid 
and  aneurismal  tumors.  The  other  muscles  are  supplied  by 
the  superior  laryngeal  artery,  which  is  not  liable  to  compres- 
sion by  these  tumors. 

The    Presence   of    Bacteria    in    the    Larynx. 

Ottokar  Frankenberger  {Annales  des  Mai  de  I'orcillc, 
February,  1905)  reports  upon  the  examination  of  swabs  and 
cultures  from  the  ventricle  of  Morgagni  of  twelve  healthy 
persons.    He  found : 

Pneumococcus  of  Friedlander  in 3  cases 

Staphylococcus   3  cases 

Streptococcus   3  cases 

Bacillus  pyocyancus   1  case 

Sarcina  1  case 

Cladothrix  alba 1  case 

Micrococcus  sulphuratus 1  case 

Micrococcus   rosens    1  case 

Saccharomyces    2  cases 

Observations   on    Four    Cases   of   Total    Laryngectomy. 

Pierre  Cauzard  (Annales  des  Mai.  de  I'oreille,  August, 
1905).  In  the  first  case  there  was  accidental  death  on  the  fifth 
day  by  the  camila  escaping,  and  by  the  efforts  of  the  attendant 
to  replace  it,  who  puslicl  the  canula  through  the  posterior 
tracheal  wall.  Second  case  successful.  Third  case  died  witii 
progressive  necrosis  of  the  tracheal  rings.  F(nirth  case  suc- 
cessful after  complications.  Cauzard  concludes  that  laryngec- 
tomy  in   two  steps   is  preferable   to   that   in  one.      lie  rccom- 
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mends:  (1)  Section  of  the  trachea;  suture  to  skin.  (2)  Ex- 
tirpation of  the  larynx ;  reformation  of  the  pharyngo-esophageai 
canal. 

Santonin   in   Laryngeal   Crisis  of  Tabes. 

Collet  {Annalcs  dcs  Mai.  de  I'oreiUe,  September,  1905)  re- 
lates the  case  of  a  woman,  aged  51,  having  violent  crises.  After 
failure  to  relieve  with  other  medicines,  santonin,  gr.  15,  t.  i.  d., 
relieved  the  attacks.  Santonin  was  continued  two  months,  then 
stopped ;  crises  recurred  and  were  again  checked  with  this 
drug. 

V. — MISCELLANEOUS. 

Pica.     Report  of  a  Case  of  Sugar  Eater. 

Jacob  E.  Schadle  {St.  Paul  Medical  Journal,  November, 
1905).  The  term  "pica"  means  a  morbid  desire  for  unnatural 
or  strange  food.  The  patient  in  question  presented  the  usual 
evidences  of  a  healthy  individual.  The  mucous  membrane 
of  the  buccal  and  faucial  cavities  was  dry,  smooth  and  markedly 
red.  The  tongue  was  glossy,  dry  and  red,  and  the  post-nares 
and  the  larynx  showed  the  same  condition,  the  whole  suggest- 
ing the  characteristic  local  appearances  of  diabetes.  The 
larynx  was  hyperesthetic,  but  the  soft  palate  and  pharynx 
were  anesthetic.  Local  applications  of  chloride  of  zinc  to 
the  larynx  were  followed  by  relief.  A  peculiar  characteristic 
of  the  case  is  that  prior  to  twelve  years  ago  the  patient  had 
an  abnormal  appetite  for  acids,  and  to  gratify  this  desire  in- 
dulged in  the  free  use  of  lemons  and  sour  pickles.  At  that 
time  her  weight  was  165  pounds,  which  decreased  in  the  course 
of  a  year's  time  to  105  pounds.  Following  an  illness  at  this 
time,  a  ravenous  appetite  for  sweets  developed,  which 
perverted  function  she  indulged  by  eating  large  quantities 
of  sugar.  This  habit  gradually  grew  until  nearly  all  natural 
food  was  excluded  from  the  diet  to  the  extent  that  she  prac- 
tically subsisted  and  depended  on  sugar.  This  practice  has 
been  kept  up  for  twelve  years  without  producing  any  appar- 
ent damage  to  the  system,  and  the  weight  has  gone  up  from 
105  to  163  pounds.  The  craving  has  continued  and  at  no  time 
has  she  become  tired  of  the  sugar. 

She  has  a  special  lx)wl  which  she  fills  on  an  average  from 
six  to  eight  times  a  day  with  granulated  sugar.  This  vessel 
she  empties  just  as  many  times  each  day  by  eating  the  sugar 
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with  a  teaspoon.  No  matter  what  her  employment  may  be, 
the  sugar  bowl  is  always  at  her  side,  and  while  she  works  or 
is  otherwise  engaged,  she  eats.  She  is  consuming  on  an  aver- 
age about  four  pounds  daily  or  about  three-fourths  of  a  ton 
per  year.  During  the  menstrual  epoch  the  craving  for  sugar  is 
intensified,  and  on  these  occasions  for  a  few  days  she  ordi- 
narily eats  from  six  to  eight  pounds  per  day.  Examination 
of  the  urine  during  the  menstrual  period  showed  albumin, 
negative;  sugar,  positive;  specific  gravity,  1025.  Examination 
after  menstruation,  specific  gravity,  1008;  sugar,  negative; 
albumin,  negative. 

She  was  taken  off  from  a  diet  of  sugar  for  two  weeks,  but 
her  longing  for  sugar  became  voracious  and  practically  in- 
tolerable, and  she  said  she  could  not  have  endured  it  much 
longer,  as  she  grew  nervous,  irritable,  and  crazed  with  a  desire 
to  satisfy  her  perverted  appetite.  The  quantity  of  water  drunk 
is  considerable,  yet  there  is  no  history  of  polyuria. 

A  number  of  other  cases  of  perverted  tastes,  quoted  from 
literature,  are  reported.  Richards. 

Asthma. 

Samuei.  KoiiN  (Medical  Record,  i\ugust,  2G,  1905).  The 
author  has  been  able  to  find  the  reports  of  only  three  autopsies 
and  in  none  of  these  was  there  anything  characteristic.  Thus 
far  no  change  in  the  nerve  centers  has  been  discovered  to 
which  the  disease  can  be  positively  attributed,  hence  we  are 
driven  to  the  hypothesis  that  there  must  be  a  molecular  change 
in  the  nervous  centers  or  a  i>eriodic  disturbance  in  their  vascu- 
lar supply,  and  that  the  asthmatic  attack  is  the  culmination  of  a 
series  of  irritations  transmitted  to  the  nerve  centers,  which 
finally  result  in  the  explosion. 

While  he  does  not  believe  that  the  operative  treatment  of 
the  nose  for  the  cure  of  asthma  can  be  of  such  widespread 
utility  as  its  supporters  originally  claimed,  he  thinks  that  all 
asthmatic  patients  should  have  the  upper  air-tract  carefully 
explored  and  cocainized  to  note  the  effect  upon  the  breathing 
and  any  abnormal  conditions  should  be  removed  so  far  as  pos- 
sible. Asthmogenic  areas  should  be  looked  .for  with  a  probe, 
and  if  found  should  be  treated  cither  by  cauterization  with 
chromic  or  trichloracetic  acid,  or  galvano-cautery,  lightly  ap- 
plied. It  nuist  be  borne  in  mind  that  the  asthmatic  is  such 
not  because  of  some  abnormality  in  his  nose,  bronchi,  or  in 
some  other  organ,  but  because,  at  bottom,  tborc  is  a  derange- 
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nicnt  of  his  entire  nervous  system.  All  the  other  funetions 
of  the  bodv  should  be  as  carefully  looked  after  for  possible 
disorders  as  should  the  nose  and  upper  air  tract. 

From  a  therapeutic  standpoint  he  has  found  nothing  so  val- 
uable as  the  iodide  of  potassium,  beginning  with  one  grain  doses 
three  times  a  day  and  increasing  to  from  25  to  30  grains  a  day 
where  borne.  It  has  been  his  experience  in  many  cases  of  pure 
asthma  or  bronchial  asthma  that  by  this  means  the  number 
and  the  severity  of  the  attacks  are  markedly  diminished,  and 
that  finally  the  patients  remain  entirely  free  from  attacks. 
The  iodine  seems  to  stimulate  the  gland  secretion  and  lower  the 
arterial  pressure.  Richards. 

Hemorrhage  in  Nose  and  Throat  Operations. 

EmiIv  Mayer  {Laryngoscope,  September,  1905).  In  opera- 
tions on  the  pharynx  and  naso-pharynx,  suprarenal  extract 
is  inadvisable  on  account  of  the  danger  of  secondary 
henjorrhage  following  the  operation.  A  careful  inquiry 
should  always  be  made  as  regards  bleeders,  and  such  cases 
should  not  be  operated  upon  by  cutting  methods. 

In  operating  for  lymphoid  hypertrophies  and  tonsils  com- 
bined, the  posterior  nares  should  be  cleared  out  first,  since 
if  the  tonsil  be  removed  first  the  bleeding  is  so  apt  to  obscure 
the  field  of  operation  that  the  lymphoid  tissue  is  but  parti- 
ally removed,  the  operation  being  too  hastily  done. 

Patients  who  have  been  operated  upon  under  anesthesia  in 
the  posterior  nares  and  pharynx  should  not  be  allowed  to 
walk  about  immediately  thereafter.  The  author  insists  that 
in  operations  done  in  public  institutions  the  patients  should 
remain  over  at  least  one  night. 

In  all  operations  on  the  nose  he  puts  in  a  packing  in  every 
case  in  order  to  avoid  the  possibility  of  subsequent  hemorrhage. 
Over  seventeen  years  of  age  he  regards  it  as  better  surgery 
to  operate  on  one  tonsil  and  not  do  the  other  until  after 
healing  from  the  first  has  taken  place.  Richards. 

Eucain    Lactate    as    an   Anesthetic  for  Operations  on   the   Nose  and 

Throat. 

T.  J.  IIakkis  {.lincricaii  Medicine,  December  30,  1905)  has 
found  eucain  lactate  to  be  an  excellent  substitute  for  cocaine ; 
it  can  be  employed  in  the  strongest  solutions  without  fear  of 
toxic  symptoms,  and  does  not  seem  to  lose  its  anesthetic  quali- 
ties under  the  usual  jieriods  of  office  use.    It  is  not,  however,  as 
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stron<T  in  anesthetic  power  as  cocaine,  and  in  the  more  painful 
operations  must  be  used  in  correspondino:ly  strono^er  sohition, 
a  15^"  to  20%  sokition  of  cucr.in  lactate  correspondinjj^  to  a 
10%  solution  of  cocaine. 

For  the  submucous  resection  operation  he  uses  the  following 
formula :  Eucain  lactate,  8  orr. ;  sodium  chloride,  21  gr. ;  boiling 
\vater,  14  drams;  adrenalin  chloride,  18  mm.  Twenty  to 
thirty  minims  of  this  solution  injected  at  two  or  three  points 
of  the  mucous  membrane  of  the  nasal  septum  produces  satis- 
factory anesthesia.  Richards. 

Legitimacy  of  the    Distinction    between    Lupus  and  Tuberculosis  of 
the    Upper   Air   Passages. 

E.  EscAT  (Aiuiales  dcs  Mai  dc  I'orcille,  October,  1905) 
makes  the  following  diflferential  points :  Lupus  progresses 
slowly,  descends  from  the  nasal  fossae,  has  multiple  points  of 
inoculation,  is  slow  to  invade  bone,  is  serpiginous  (healing  and 
extending),  forms  scar  tissue  like  syphilis,  has  no  red  aureolas 
about  the  lesions,  secretes  scantily,  forming  crusts,  is  indolent, 
dysphagia  is  the  exception  (the  surfaces  are  rather  anesthetic), 
cough  is  rare,  the  general  health  long  remains  good,  heredity 
is  exceptional,  the  lesions  heal  under  treatment  like  they  do  on 
the  skin. 

Tuberculosis  differs  obviously  in  each  of  these  particulars. 

Foreign  Bodies  in  the  Bronchi. 

Thomas  A.  Clavtor  (American  Medicine,  March  17,  1906). 
Fifty  cases  of  foreign  bodies  of  various  kinds  are  here  re- 
corded, of  which  38  recovered  and  12  died.  The  death  rate 
of  20  per  cent,  much  less  than  that  usually  recorded,  is  proba- 
bly attributable  to  the  recent  introduction  of  the  bronchoscope. 
Of  33  patients  operated  upon,  28  recovered  and  5  died,  while 
of  17  not  operated  upon.  10  recovered  and  7  died. 

Richards. 
Sterillzable    Lamp    for    Diaphanoscopy    (Transillumination). 

E.  Lombard  {Annalcs  dcs  Mai.  de  I'oreillc,  July.  1905)  has 
devised  a  removable  and  sterilized  glass  and  metal  cover  for 
the  bulb. 
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Foreign   Bodies  in  the  Bronchi  and  Bronchoscopy. 

E.  J.  Moure  (Reruc  hcbdoniadaire  de  Lary.  etc.")  reports 
two  cases  of  foreign  body  in  tlie  bronchus  removed  by  bron- 
choscopy. The  first  was  that  of  a  man  63  years  old,  who  suf- 
fered from  pulmonary  abscess  due  to  two  fragments  of  bone 
which  enter  the  bronchi.  An  operation  was  made  with  the  fol- 
lowing steps :  Incision  of  the  skin  muscles  and  thyroid  body, 
perfect  hemostasis  by  ligature  of  the  veins  and  arteries,  the 
opening  of  the  trachea  below  the  first  ring,  introduction  of 
dilator  with  two  blades  permitting  access  to  the  tracheal  canal ; 
after  cocainization  the  reflexes  soon  ceased.  When  the  trachea 
and  bronchi  no  longer  reacted  under  the  influence  of  the  co- 
caine, Moure  introduced  the  tracheascope  and  saw  at  a  depth 
of  16.5  cm.  a  mass  surrounded  by  pus.  He  removed  the  mass 
by  means  of  the  Killian  forceps.  A  second  piece  was  also  re- 
moved. In  the  =econd  case  it  was  found  impossible  to  do  any 
good.  Patient  died,  and  on  autopsy  a  fragment  of  bone  of 
irregular  triangular  shape  was  found  in  the  left  bronchus  a 
half  centimeter  from  the  tracheal  spur. 
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A    LECTURE    ON    SOME    UNUSUAL    MANIFESTA- 
TIONS OF  SYPHILIS  IN  THE  UPPER 
AIR  PASSAGES.* 

By  Sir  Felix  Semon,  K.  C.  V.  O., 

PHYSICIAN    KXTRAORDIXARY    TO    HIS    MAJESTY    THE    KING. 

Gentlemen— ^There  is  no  more  trite  expression  than  the 
ever-reiterated  designation  of  syphilis  as  "protean"  in  its 
manifestations,  yet  it  would  be  hard,  I  venture  to  say,  to  point 
to  any  affection  in  which  we  have  voluntarily  bound  ourselves 
to  more  rigid  formalism  than  in  our  notions  regarding  the 
classification  and  the  treatment  of  the  various  stages  of  that 
disease.  It  is  an  axiom  religiously  believed  in,  that  we  must 
distinguish  between  primary,  secondary,  and  tertiary  manifes- 
tations, separated  from  one  another  by  certain  limitations  of 
time,  which  are,  after  all,  purely  conventional,  and  when  we 
have  decided  upon  registering  an  individual  case  as  coming 
within  one  of  these  categories,  we  again  feel  it  to  be  our  duty 
to  prescribe  mercury  for  the  first  and  second  of  these  stages 
and  iodid  of  potassium  for  the  third.     A  convention  of  this 

•From  the  British  Medical  Journal.  .Tan  i:?.  190C. 
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kind  could  of  course  not  have  arisen  if  experience  had  not 
taught  us  that  on  the  whole  it  answered  practical  requirements, 
and  far  be  it  from  me  to  shake  well-founded  belief  in  the 
•results  of  such  practical  experience.  From  time  to  time,  how- 
ever, it  is  well  to  be  reminded  that  exceptions  occur  to  almost 
every  rule,  and  that  to  insist  too  rigidly  upon  convention  is 
not  wise.  Many  years  ago,  I  published  under  a  title^  similar 
to  the  one  given  to  this  lecture,  some  instances  of  rare  manifes- 
tations of  syphilis  in  the  up])er  air  passages,  which  did  not 
fit  into  the  generally  adopted  scheme,  and  having  recently  had 
within  a  comparatively  short  time  the  opportunity  of  seeing  a 
further  number  of  such  unusual  cases,  I  avail  myself  of  this 
opportunity  to  bring  them  before  the  notice  of  the  profession. 
As  they  all  have  occurred  in  private  practice,  I  shall,  for  ob- 
vious reasons,  not  give  any  particulars  which  could  lead  to 
identification  of  the  patients,  and  for  the  same  reasons  shall 
not  mention  the  names  of  the  practitioners  who  were  good 
enough  to  send  me  the  patients  or  were  otherwise  concerned  in 
the  management  of  the  cases  themselves. 

1.     Precocious  Tertiary  Syphilis  of  Throat  and  Tongue 
OP  Malignant  Type. 

A  gentleman  was  sent  to  me  by  his  medical  adviser  with  a 
letter  from  which  I  abstract  the  following  statements :  A  year 
ago  the  patient  got  a  hard  chancre.  It  had  only  just  appeared 
when  his  doctor  saw  him.  He  put  him  on  full  doses  of  mer- 
cury at  once.  None  of  the  ordinary  secondary  symptoms  ever 
appeared,  but  the  patient  got  a  tremendously  swelled  throat 
and  tongue,  and  was  badly  salivated,  ropes  of  saliva  pouring 
out  of  his  mouth.  The  soft  palate  became  edematous,  the 
tonsils,  on  each  of  which  a  large  ulcer  appeared,  almost  met 
in  the  middle,  and  the  patient  was  very  ill  generally.  The 
medical  attendant  considered  the  phenomena  as  mercurial. 
Mercury  being  left  off,  the  ulceration  gradually  improved,  .the 
salivation  diminished,  and  the  patient  went  away  to  recoup,  but 
returned  with  his  throat  again  deeply  ulcerated. 

In  consultation  with  a  specialist  the  aflfection  was  considered 
to  be  of  the  nature  of  secondary  syphilis ;  a  return  to  mercury 
was  advised  and  practised,  with  the  result  that  the  ulceration. 


(1)   On   Some   Rare   Manifestations   of   Syphilis    in   the   Larynx 
and  Trachea,  Lancet,  1882. 
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as  on  the  first  occasion,  grew  rapidly  worse,  and  the  patient 
became  very  ill.  Mercury  was  again  abandoned,  and  the  pa- 
tient was  treated  with  "ordinary  throat  applications."  Tem- 
porary improvement  occurred,  but  a  month  or  so  afterwards 
fresh  ulceration  broke  out  in  the  throat.  On  renewed  con- 
sultation mercury  was  again  advocated  and  used,  with  exactly 
the  same  result  as  previously,  namely,  that  the  ulceration  im- 
mediately became  much  worse,  and  that  the  patient  was  again 
very  ill.  Mercury  being  discontinued,  he  very  slowly  and 
gradually  recovered,  and  was  then  sent  to  a  great  authority  on 
syphilis  who,  it  was  stated,  took  an  intermediate  view  between 
syphilis  and  mercurial  ulceration,  and  considered  .the  former 
to  belong  to  the  phagedenic  type.  He  advised  the  use  of  iodid 
of  potassium,  which,  however,  the  patient  was  "unable  to 
take  in  ordinary  doses."  All  this  information  was  given  in  a 
letter,  the  tone  of  which  was  perfectly  despairing;  the  writer, 
who  obviously  took  the  greatest  possible  interest  in  his  patient, 
had  evidently  on  each  occasion,  when,  either  on  his  own  initia- 
tive or  following  the  advice  of  his  consultants,  he  had  tried 
antispecific  remedies,  particularly  mercury,  been  so  much 
frightened  by  the  extreme  violence  of  the  resulting  local  symp- 
toms and  their  bad  effect  upon  the  general  health  of  his 
patient,  that  he  had  become  firmly  convinced  that  the  ulcera- 
tion was  of  an  exclusively  mercurial  character,  and  although 
he  laid  the  case  with  the  greatest  fairness  before  me,  it  was 
quite  obvious  that  his  own  conviction  had  become  so  firmly 
established  that  no  arguments  would  easily  shake  it. 

The  patient  was  a  pale,  unhealthy-looking  man,  evidently  in 
pain,  whose  speech  was  guttural  and  indistinct,  his  frequent 
endeavors  at  swallowing  the  saliva,  which  was  constantly 
produced  in  large  quantities,  being  accompanied  by  signs  of 
great  distress. 

On  examination,  I  found  the  following  condition :  There 
was  extensive  scarring  owing  to  destructive  ulceration  of  the 
mucous  membrane  of  the  palate  and  fauces,  resulting  in  adhe- 
sions, on  the  one  hand  between  the  soft  palate  and  the  posterior 
wall  of  the  throat,  and  on  the  other,  of  the  pillars  of  the 
fauces  with  the  sides  of  the  tongue.  The  uvula  was  entirely 
destroyed,  and  there  were  two  perforations — a  larger  one 
above,  a  smaller  one  below — in  the  middle  line,  the  larger  one 
of  which  represented  the  only  communication  between  the 
nasopharyngeal  and  oral  cavities.   The  tongue  showed  evidence 
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of  old  ulceration  and  was  fissured ;  the  epiglottis  was  partially 
thickened,  more  particularly  on  the  right  side,  and  on  this  part, 
as  well  as  on  the  sides  of  the  fauces,  there  was  still  some 
active  superficial  ulceration.  The  interior  of  the  larynx  was 
free.  There  was  no  disease  in  the  nose,  the  cervical  glands 
were  hardly  enlarged  at  all,  and  there  was  no  skin  eruption. 

From  the  appearance  described  there  was  no  doubt  in  my 
mind  that  the  afifection  was  of. a  purely  syphilitic  character, 
tertiary  in  nature,  although  appearing  at  an  unusually  early 
time,  and  revealing  a  most  unusual  idiosyncrasy  on  the  part 
of  the  patient  against  antiseptic  remedies,  particularly  against 
mercury.  I  wrote  in  this  sense  to  the  patient's  medical  ad- 
viser, and  mentioned  in  anticipation  of  the  natural  objection 
that  the  throat  afifection  had  occurred  at  a  time  much  prior  to 
the  usual  occurrence  of  tertiary  symptoms,  that  I  had  in  1882 
described  in  the  Lancet  a  case  in  which  gummata  developed 
in  the  larynx  within  the  first  year  from  the  primary  infection, 
and  that  I  h^d  on  the  same  occasion  quoted  a  case  of  Mauriac's, 
in  which  as  early  as  two  and  a  half  months  after  the  primary 
infection  an  evolution  of  gummata  took  place,  and  a  statement 
of  Zeissl's  that  he  had  seen  a  nodular  syphilide  four  months 
after  the  primary  infection.  At  the  same  time  I  proposed  that 
the  patient  should  be  sent  to  Aix-la-Chapelle  with  the  primary 
object  of  eliciting  the  opinion  of  one  of  the  authorities  of  that 
place  as  to  the  differential  diagnosis  between  mercurialism  and 
syphilis,  and.  in  second  line,  of  the  patient's  being  treated  there 
for  syphilis  in  the  event  of  the  opinion  being  in  favor  of  the 
manifestations  being  specific.     This  advice  was  adopted. 

The  opinion  of  the  physician  at  Aix-la-Chapelle,  taken  quite 
independently  of  me.  entirely  coincided  with  my  own.  He 
considered  the  case  one  of  precocious  malignant  tertiary  syph- 
ilis, two  instances  of  which  aflfecting  the  nose  he  had  previ- 
ously observed  himself.  He  at  first  tried  to  treat  the  patient 
with  iodipine  preparations,  and  made  four  injections  of  2o  per 
cent  iodipine.  each  containing  J/2  oz.  of  the  drug,  this  remedy 
being  chosen  because,  in  the  experience  of  my  friend  at  Aix. 
this  form  of  iodin  is  equally  mild  and  efficacious.  The  result 
was  no  more  successful  than  had  been  the  mercury  and  iodin 
treatment  at  home.  On  the  day  after  the  last  injection  the 
patient  got  a  painful  swelling  of  the  tongue.  The  tongue 
itself,  as  well  as  the  soft  palate,  became  covered  with  a  dirty 
yellowish  deposit  in  the  area  where  previouslv  simple  erosions 
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had  been  present.  This  condition  got  daily  worse,  and  ulti- 
mately the  entire  affected  region  of  mucous  membrane  became 
changed  into  a  mass  of  rather  deep  and  intensely  painful  ulcers, 
the  general  health  at  the  same  time' deteriorating  rapidly.  The 
ulcers  were  painted  with  a  10  per  cent  solution  of  nitric  acid. 
Under  this  treatment  they  became  cleaner,  but  showed  no 
tendency  to  heal.  From  this  result  of  the  iodipine  treatment, 
the  Aix  physician  became  even  more  convinced  than  he  had 
been  before  that  he  had  to  deal  with  a  case  of  malignant  syph- 
ilis, as  in  such  cases  in  his  experience  the  inefficiency  of  mer- 
cury and  iodin  preparations  is  quite  characteristic.  The 
present  case  additionally,  he  stated,  belonged  to  a  rare  variety 
which  he  had  previously  observed,  and  which  is  characterized 
by  a  tuberculin-like  effect  of  iodine  preparations.  In  such 
cases  the  reaction,  which  ordinarily  is  quite  insignificant,  man- 
ifests itself  by  a  furious  inflammation.  This  very  reaction,  in 
his  opinion,  made  it  even  more  certain  that  we  had  to  deal 
with  a  case  of  lues,  inasmuch  as,  although  mercury  may  pro- 
duce ulcerative  lesions,  such  have  never  been  observed  under 
the  administration  of  iodin  preparations,  often  though  they 
be  administered,  to  non-syphilitic  persons. 

Acting  upon  this  opinion  Zittmann's  sarsaparilla  decoction 
was  prescribed  for  the  patient  with  immediate  and  brilliant  re- 
sults. For  twenty-six  days  he  daily  took  in  the  morning  T  oz. 
of  the  stronger  Zittmann's  decoction,  and  in  the  evening  T  oz. 
of  the  weaker  decoction.  This  was  followed  for  ten  days  by 
Robert's*  sarsaparilla  decoction,  and  finally  he  took  the  two 
Zittmann  preparations  for  another  fortnight.  Under  this  treat- 
ment his  general  health  improved  from  day  to  day,  the  ulcers 
cicatrized  in  the  most  desirable  manner,  and  ultimately  were 
replaced  bv  a  solid  scar.  The  patient's  articulation  became 
much  more  distinct,  he  could  eat  without  difficulty  and  pain. 
and  during  the  whole  time  hardly  ever  suffered  from  diarrhea. 

♦The  formula  of  this  preparation  is  the  following:  Place  1  kg, 
of  sarsa  root  in  coarse  powder  in  a  closed  vessel  with  4  kg.  of  dis- 
tilled water,  and  set  aside  for  three  hours,  occasionally  stirring; 
heal  and  keep  boiling  for  one  hour,  then  press  out.  Repeat  this 
once  more.  Evaporate  the  combined  decoctions  until  there  remains 
1  litre  (quart),  mix  well  with  an  equal  volume  of  alcohol  (90  per 
cent),  wash  out  the  residue  with  boiling  alcohol  (90  per  cent)  % 
litre,  strain  through  flannel  and  filter,  evaporate  to  V^  litre  or  less. 
Establish  the  quantity  of  parilli  and  sarsaponia  according  to  the 
method  of  v.  Schulz-Christophson,  and  adjust  the  strength  of  the 
finished  product  either  by  evaporating  or  by  adding  distilled  water, 
so  that  it  shall  contain  2  per  cent  of  the  above  glucosldes. 
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He  was  discharged  with  the  advice  to  take  Kobert's  decoction 
for  another  fortnight,  and  afterwards  to  discontinue  for  a  time 
all  treatment.  W'Tien  I  saw  him  on  his  return  I  found  a  most 
pleasing  improvement ;  a  dense  cicatrix  united  the  remnants 
of  the  soft  palate  with  the  lateral  wall  of  the  pharynx  down  to 
the  level  of  the  epiglottis.  In  its  midst  there  was  one  sharp- 
cut  perforation,  and  the  uvula,  as  already  stated,  had  com- 
pletely perished.  There  was  no  active  ulceration  in  the  pharynx 
and  the  larynx  was  normal.  The  patient's  general  appearance 
and  articulation  were  infinitely  better  than  before  he  went  to 
Aix.  Since  then,  so  far  as  I  know,  he  has  remained  perfectly 
well. 

2.     Tertiary  Syphilis  of  Larynx  and  Trachea  followed 
BY  Isolated  Tertiary  Syphilis  of  the  Naso- 
pharyngeal Cavity. 

A  married  lady  was  brought  to  me  on  account  of  gradually 
increasing  loss  of  voice  and  dyspnea,  which  had  come  on,  it 
was  stated,  during  the  preceding  ten  days,  after  a  bronchial 
catarrh.  The  patient  complained  of  loss  of  voice  and  some 
slight  difficulty  in  swallowing,  but,  curiously  enough,  did  not 
attach  any  importance  to  the  difficulty  in  breathing,  although 
this  was  clearly  manifested  by  distinct  stridor  even  during  quiet 
respiration.  Tuberculosis  had  been  suspected  on  account  of 
the  laryngeal  appearances  to  be  described  presently,  but  two 
examinations  of  the  sputum  made  by  the  Clinical  Research 
Association  had  failed  to  disclose  any  bacilli.  There  was  no 
history  whatever  of  syphilis. 

On  examination  of  the  almost  aphonic  patient  it  was  seen 
that  the  left  half  of  the  larynx  was  fixed,  and  that  the  left 
vocal  cord,  which  was  distinctly  edematous,  was  bent  outwards 
in  its  posterior  part.  The  right  vocal  cord,  which  was  quite 
white,  moved  normally.  A  long  way  down  into  the  trachea, 
it  was  seen  that  from  the  walls  of  the  tube  on  both  sides  red- 
dish projections  extended  into  the  interior,  those  on  the  left 
side  projecting  more  than  those  on  the  right.  The  calibre  of 
the  lube  was  thereby  narrowed  to  such  a  narrow  split  that  it 
was  surprising  that  the  patient  had  not  got  even  greater 
dyspnea.  The  larynx  made  no  respiratory  excursions.  There 
was  tenderness  on  pressure  over  the  front  part  of  the  cricoid 
cartilage.  On  examination  of  the  chest  the  tracheal  stridor 
was  found  to  be  conducted  all  over  the  chest,  and  nothing  else 
could  l>e  heard.    There  was  no  skin  eruption. 
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In  spite  of  the  absence  of  a  syphilitic  history,  I  diagnosed 
gummatous  infiltration  of  the  larynx  and  trachea,  and  sent  the 
patient  at  once  to  a  home,  where  she  was  put  to  bed  with  a 
Leiter's  tube  round  her  neck,  whilst  iodid  of  potassium  in 
10-gr.  doses  and  liquor  hydrarg.  perchloridi  in  1-drachm  doses 
three  times  a  day  were  prescribed  for  her.  It  w^as  explaine.l 
to  her  and  her  husband  that  tracheotomy  might  become  neces- 
sary, unless  the  disease  quickly  yielded  to  the  treatment  pre- 
scribed. Fortunately,  already  on  the  next  day  the  stridor  had 
somewhat  diminished,  the  patient  having  passed  a  good  nii^ht. 
From  the  second  day  onwards  mercurial  inunctions  according 
to  Zeissl's  plan  w^ere  instituted.  This  consists,  as  I  have  d.e- 
scribed  in  the  Lancet,  1882,  in  the  following:  "Twenty  grains 
of  mercury  ointment  were  daily  rubbed  into  various  parts.  On 
the  first  day  the  ointment  was  applied  to  the  skin  of  the  neck 
over  the  larynx,  second  day  to  the  inner  surfaces  of  both  upper 
arms,  third  day  to  the  inner  surfaces  of  both  thighs,  fourth 
day  to  the  inner  surfaces  of  both  forearms,  fifth  day  to  the 
inner  surfaces  of  both  calves,  sixth  day  to  the  skin  over  both 
loins,  seventh  day  to  the  skin  of  the  back."  This  series  is 
to  be  repeated  four  times  in  the  same  order,  each  series  being 
preceded  and  followed  by  a  warm  bath,  and  astringent  gargles 
being  used  as  a  matter  of  course  during  the  whole  time. 

Under  this  treaiment  both  the  subjective  and  objective  symp- 
toms described  rapidly  disappeared,  and  six  days  after  the  first 
consultation  practically  no  trace  of  the  previous  serious  illness 
could  be  detected  in  either  larynx  or  trachea.  The  patient  went 
home,  but  was  urgently  admonished  to  continue  the  inunction 
treatment  for  another  month.  Whether  this  advice  was  strictly 
followed  I  am  unable  to  say.  .\t  any  rate,  hardly  three  months 
later  the  patient  began  to  suffer  from  sudden  deafness  and 
suppurative  otitis  media  in  both  ears..  At  the  same  time  an 
obstruction  to  breathing  existed,  which  was  located  between 
the  nose  and  throat,  and  a  large  ulcerating  swelling,  evidently 
of  gummatous  nature,  was  found  to  cover  the  vault  of  the 
pharynx  and  the  upper  part  of  its  posterior  wall.  These  mani- 
festations again  quickly  yielded  to  mercury  and  iodid  of  potas- 
sium. In  view,  however,  of  the  fact  that  twice  within  a  short 
time  gummata  had  formed  in  such  dangerous  situations,  I 
strongly  advised  the  patient  to  go  to  Aix-la-Chapelle.  in  order 
to  be  radically  cured,  if  possible.  The  patient  followed  my 
advice,  was  energetically  treated  with  inunctions  and  at  the 
same  time  with  injections  of  iodipino.  while  local  applications 
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of  nitrate  of  silver  were  made  in  the  pharynx  and  nasopharynx 
to  promote  quicker  heahng-.  Under  this  treatment  complete 
recovery  ensued.  The  patient  six  months  afterwards  once 
more  went  to  Aix-la-Chapelle  to  undergo  a  short  inunction 
treatment  as  a  prophylactic,  and  has  ever  since  remained  per- 
fectly well. 

3.     Early  Fibroid  Ixfiltration  of  Pharynx  and  Larynx 
IN  A  Case  of  Obstinate  Recurring  Sec- 
ondary Syphilis. 

The  patient  was  a  gentleman,  who  had  been  very  liable  to 
tonsillitis  and  pharyngitis  for  many  years. ,  Some  years  pre- 
viously he  had  a  hard  chancre  in  the  urethral  orifice  and  hard 
glands  in  the  groins.  HydrargATum  cum  creta  w'as  given  in 
1-gr.  doses  three  times  daily  for  four  months,  under  which 
treatment  the  chancre  and  inguinal  glands  soon  disappeared. 
Hardly  any  secondary  rash  occurred,  but  about  six  months 
after  the  primary  infection  his  throat  began  to  trouble  him, 
his  voice  become  hoarse,  and  he  had  difficulty  in  swallowing. 
He  was  then  sent  to  me,  and  I  found  a  characteristic  mucous 
patch  on  his  right  tonsil,  whilst  the  corresponding  region  on 
the  left  tonsil  looked  suspicious.  In  the  larynx  there  was 
marked  diffused  general  thickening  of  the  epiglottis  and  of  the 
arytenoid  cartilages,  and  the  vocal  cords  w^ere  congested.  The 
aspect  of  the  larynx  was  such  that,  without  the  history  of  syphi- 
lis, one  would  have  thought  rather  of  the  pseudo-edematous 
swelling  often  ushering  in  laryngeal  tuberculosis  than  of  syphi- 
lis, but  the  fact  that  a  characteristic  pharyngeal  affection  existed 
at  the  same  time,  and  that,  further,  the  laryngeal  swelling  was 
of  a  much  more  dusky  color  than  is  usually  seen  in  laryngeal 
tuberculosis,  militated  against  the  tuberculous  theory.  In  addi- 
tion, on  careful  examination  of  the  lungs  no  evidence  of  tuber- 
culous disease  was  found,  and  the  absence  of  constitutional 
symptoms,  except  some  emaciation  which  was  admitted,  seemed 
to  point  in  the  same  direction.  All  the  same,  the  possibility 
of  a  combination  of  syphilis  and  tuberculosis  was  not  lost  sight 
of.  From  the  very  first,  however,  I  inclined  rather  to  the  belief 
that  this  was  a  case  of  syphilis  pure  and  simple,  appearing  in 
the  larynx  in  the  somewhat  unusual  form  of  early  general 
fibroid  thickening,  than  a  combination  of  syphilis  and  tuber- 
culosis. 

The  weight  and  tcm[)crature  of  the  patient  were  registered 
carefullv  for  a  while,  and  his  s|)utuni  was  repeatedly  examined 
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for  tubercle  bacilli.  Tbe  results  were  perfectly  negative,  and 
the  idea  of  the  presence  of  a  combination  between  tuberculosis 
and  syphilis  could  therefore  be  entirely  abandoned. 

Whilst  the  syphilitic  phenomena  in  the  pharynx  were  of  such 
a  fleeting  character  that  they  varied  almost  from  day  to  day, 
the  aspect  of  the  larynx  remained  for  a  time  stationary,  in 
spite  of  continued  treatment  by  oral  administrations  of  mer- 
cury, and  the  patient  ultimately  decided  to  go  to  Aix-Ia- 
Chapelle.  There  he  underwent  energetic  mercurial  inunction 
treatment,  with  the  result  that  the  general  infiltration  of  the 
larynx  very  much  decreased,  and  he  returned  greatly  improved. 
Shortly  afterwards,  however,  fresh  mucous  patches  appeared 
in  the  pharynx,  a  roseolar  eruption  broke  out  on  his  skin,  and 
so  considerable  an  increase  of  the  infiltration  of  the  larynx  was 
noted  that  I  feel  sure  that  nobody  seeing  the  patient  then  fov 
the  first  time  would  have  doubted  that  the  condition  repre- 
sented the  infiltration  stage  of  laryngeal  tuberculosis.  He 
complained  of  pain  in  the  shin  bones,  occipital  headache,  and 
a  general  feeling  of  malaise.  Together  with  these  phenomena, 
syphilophobia  of  a  marked  type  developed.  He  commenced  to 
take  note  of  the  smallest  objective  and  subjective  symptoms  in 
his  case,  and  became  greatly  depressed.  Renewed  physical 
and  bacteriologic  examinations  not  having  afiforded  the  least 
evidence  of  the  existence  of  tuberculosis,  Robert's  sarsaparilla 
decoction  was  given,  but  without  effecting  any  improvement. 
The  patient's  syphilophobia  had  by  that  time  increased  to  such 
a  degree  that  it  became  extremely  difficult  to  manage  the  case. 
At  last  iodid  of  potassium  was  tried,  which  I  had  so  far  fought 
shy  of,  because  in  view  of  the  already  existing  infiltration  of 
the  larynx  I  had  feared  that  possibly  it  might  produce  laryn- 
geal edema.  Its  effects,  however,  were  very  pleasing.  The 
infiltration  materially  decreased,  the  skin  eruption  disappeared, 
the  difficulty  in  swallowing,  which  previous  to  the  administra- 
tion of  the  iodid  had  returned  with  increased  severity,  quite 
vanished,  and  the  patient's  voice,  which  at  that  time  was  very 
hoarse,  became  natural  again.  At  the  same  time  his  general 
health  very  much  improved,  he  became  more  hopeful,  and  mat- 
ters at  last  took  a  more  favorable  turn.  Quite  recently  I  have 
heard  that  under  the  continuation  of  liberal  doses  of  iodids  his 
throat  symptoms  were  kept  in  abeyance  as  long  as  he  was 
under  observation,  but  that  until  the  very  end  he  continued  to 
be  very  nervous  about  himself,  and  was  always  on  the  look-out 
for  every  little  adverse  symptom. 
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4.    Tertiary  Syphiijs  of  the  Larynx. Manifested  Particu- 
larly BY  Periodical  Inflammation,  with  Production 
OF  Ephemeral  Papillomatous  Excrescences. 

A  g-entleman  consulted  me  on  account  of  persistent  hoarse- 
ness, from  wliich  he  had  suffered  for  a  long^  time.  Pie  at  once 
stated  that  thirteen  years  previously  he  had  had  a  hard  chancre, 
and  had  since  then  frequently  suffered  from  cutaneous  erup- 
tions and  ulceration  of  the  tongue.  On  examination  nothing 
wrong  could  be  detected  on  the  skin,  on  the  tongue,  in  the 
mouth,  or  in  the  pharynx,  but  there  was  considerable  thicken- 
ing, inflammation,  and  ulceration  of  the  epiglottis,  the  free  edge 
of  which  showed  several  deeply-cut  ulcers.  The  mucous  mem- 
brane over  the  arytenoid  cartilages  also  was  greatly  inflamed 
and  thickened.  The  movements  of  the  left  arytenoid  were 
deficient.  The  vocal  cords  were  changed  into  two  rounded 
cylindrical  bodies,  but  were  not  ulcerated. 

As  there  could  be  no  doubt  that  the  patient  was  suffering 
from  syphilitic  disease  of  the  larynx  of  a  serious  type,  and  as 
he  had  repeatedly  and  for  a  long  time  taken  mercurial  prepara- 
tions by  the  mouth  without  obtaining  a  cure,  I  advised  him  to 
start  at  once  for  Aix-la-Chapelle  in  order  to  undergo  a  thor- 
ough inunction  treatment.  He  followed  my  advice,  with  the 
result  that  a  very  considerable  general  improvement  took  place ; 
the  vocal  cords  lost  their  roller-like  appearance,  and  appeared 
merely  slightly  congested  when  he  returned,  and  the  thicken- 
ing about  the  left  arytenoid  cartilage  became  much  diminished, 
although  its  movements  were  not  entirely  regained.  After  his 
return  he  took  for  some  time  hydrargyrum  oxydulatum  tanni- 
cum  (5  gr.  daily)  in  the  form  of  pills.  Unfortunately,  how- 
ever, the  improvement  was  not  of  long  duration.  About  fif- 
teen months  after  his  return  I  saw  him  again,  when  he  spoke 
with  an  extremely  thick  voice,  and  there  was  occasional  in- 
spiratory stridor.  He  had  had  several  apparently  rather  severe 
choking  fits.  On  examination  the  epiglottis  was  seen  to  be 
considerably  more  thickened  than  it  had  been,  and  the  out- 
ward movements  of  both  vocal  cords,  particularly  of  the  left, 
were  very  deficient.  There  was  also  some  fresh  ulceration  on 
the  epiglottis,  and  the  general  thickening  of  the  mucous  mem- 
brane over  the  arytenoids  had  increased.  I  was  afraid  that 
the  case  would  turn  into  one  of  those  serious  instances  of 
general  fibroid  syphilitic  laryngitis  in  which  often  ultimately 
tracheotomv  and  the  constant  wearing  of  a  tube  become  neces- 
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sary,  and  strongly  advised  that  he  should  immediately  return 
to  Aix  and  go  again  through  a  thorough  inunction  treatment. 
To  this  he  agreed. 

The  report  from  Aix  was  this  time  not  so  satisfactory  as 
after  his  first  visit.  The  patient  during  his  stay  contracted 
acute  bronchitis  after  which  the  infiltration  of  the  epiglottis 
increased  to  nearly  double  its  former  size.  Although  some  im- 
provement of  this  condition  took  place  when  the  bronchitis 
subsided,  the  epiglottis  remained  much  more  thickened  than  it 
had  been  previously.  The  arytenoid  cartilages  diminished  in 
size  under  the  influence  of  the  mercurial  inunctions,  but  now 
for  the  first  time  nodular  excrescences  made  their  appearance 
upon  the  vocal  cords.  Before  leaving  Aix  the  patient  was  ad- 
vised to  take  sarsaparilla  decoction  for  some  time  after  his 
return. 

When  I  saw  him  after  his  arrival  here,  the  appearances  were 
even  less  favorable  than  I  should  have  anticipated  from  the 
Aix  report.  The  epiglottis  itself  was  less  swollen  than  I  had 
ever  seen  it,  and  there  was  no  trace  of  active  ulceration.  The 
mucous  membrane  over  the  arytenoids,  however,  was  still 
much  thickened,  and  considerable  swelling  was  seen  in  the 
front  parts  of  the  ventricukr  bands,  so  much  so  that  at  first 
sight  it  looked  as  if  these  parts  had  actually  grown  together. 
There  was  also  a  great  deal  of  irregular  nodular  fibroid  thick- 
ening of  the  left  vocal  cord  and  in  the  interarytenoid  fold,  as 
well  as  of  the  posterior  part  of  the  right  vocal  cord.  Curiously 
enough,  there  was  no  dyspnea,  but  the  voice  was  certainly 
not  so  good  as  it  had  been  the  previous  winter.  On  examina- 
tion of  the  chest  nothing  wrong  could  be  detected. 

From  this  time  onward  the  disease  changed  its  character  in 
the  most  remarkable  manner.  Whilst  previously  its  manifesta- 
tions had  been  mostly  of  the  nature  of  apparently  fibroid, 
deep-seated  infiltration,  and  to  some  extent  of  ulceration,  these 
phenomena  for  a  considerable  time  receded,  and  were  indeed 
at  times  conspicuous  by  almost  complete  absence.  Their  place, 
however,  was  unfortunately  taken  by  a  periodical  sprouting  of 
irregular  pale  excrescences,  occasionally  condylomatous,  but 
more  frequently  papillomatous,  in  shape,  which  arose  some- 
times more  slowly,  sometimes  with  almost  incredible  rapidity, 
from  almost  any  part  of  the  interior  of  the  larynx,  but  most 
frequently  from  the  vocal  cords  themselves,  from  the  inter- 
arytenoid fold,  and  from  the  ventricular  bands.  After  having 
been  in  existence  for  variable  lengths  of  time,  they  then  always 
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completel}'  disapjicared,  sometimes  S])ontaneously,  sometimes 
under  the  inrtueiice  of  antiseptic  treatment,  either  gradually 
or  (juickly.  just  as  they  had  made  their  appearance.  In  fact, 
the  aspect  of  the  larynx  varied  at  different  times  like  the  figures 
of  a  kaleidoscope,  and  unless  I  had  had  the  privilege  of  fol'.ow- 
ing  these  changes  up  myself,  I  should  not  have  considered  it 
possible  that  such  grave  alterations,  as  I  repeatedly  had  the 
opportunity  of  observing,  could  be  followed  by  such  an  almost 
complete  restitution  of  normal  conditions.  I  need  hardly  say 
that  the  subjective  symptoms  corresponded  with  the  objective 
ones.  \\'hilst  during  those  periods  when  the  larynx  was  filled 
almost  completely  with  excrescences  the  voice  was  extremeh' 
hoarse  or  even  almost  aphonic,  and  the  respiration  noisy  and 
stridulous,  in  the  free  intervals  there  was  hardly  any  hoarse- 
ness and  the  breathing  wss  quite  free.  These  ups  and  downs 
were  of  course  attended  with  a  good  deal  of  anxiety  and  excite- 
ment. Several  times  tracheotomy  seemed  to  be  almost  imme- 
diately required,  and  more  than  once  I  was  greatly  tempted  to 
remove  part,  or  the  whole,  of  the  obstructing  masses  by  intra- 
larynge2 1  operations.  What  induced  me  to  withhold  my  hand 
was  the  ever  repeated  observation  that  the  growths  after  all 
always  disappeared  either  spontaneously,  or,  more  frequently, 
under  the  direct  influence  of  constitutional  treatment ;  and 
what  prevented  me  particularly  from  having  recourse  to  intra- 
laryngeal  instrumentation  was  the  consideration  that  syphilitic 
scars,  as  is  well  known,  have  a  great  tendency  to  extreme  con- 
traction. For  this  reason  I  was  afraid  that  wounds  produced 
by  intralaryngeal  removal  of  the  excrescences  might  lead  to 
lasting  stenosis. 

Several  years  passed  with  such  fluctuations  as  those  de- 
scribed. The  patient  frequently  went  to  Aix,  and  was  each 
time  very  considerably  benefited,  although  unfortunately  never 
lastingly  cured.  Yet  there  never  seemed  to  be  any  tendency 
towards  the  establishment  of  irreparable  grave  changes  in  the 
larynx,  and  never  during  the  time  that  he  was  under  my  care 
did  syphilitic  manifestations  occur  in  any  other  part  of  the 
bod\.  In  a  report  which  I  sent  to  my  friend  at  .Aix  several 
vears  after  the  patient  had  been  under  my  observation  I  find 
the  following  note:  "I  am  surprised  beyond  measure  at  the 
enormous  improvement  which  has  recently  taken  place  in  the 
condition  of  the  larynx.  The  swelling  of  the  epiglottis  and 
of  the  arytenoid  cartilages,  the  mobility  of  the  vocal  cords, 
and   the   shape   of   the   latter   are   so   astonishingly    improved,. 
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that,  with  all  my  previous  experience,  I  have  never  seen  such 
a  change  for  the  better  as  has  taken  place  in  this  case ;  and, 
indeed,  I  should  have  considered  such  an  improvement  impos- 
sible to  occur  after  so  much  apparently  organic  infiltration,  if 
I  had  not  seen  it  with  my  own  eyes.  Quite  corresponding  with 
this  objective  improvement  the  voice,  when  I  saw  him  a  few- 
weeks  ago,  was  marvellously  better." 

Unfortunately,  again,  this  improvement  was  not  destined  to 
last  long.  At  Aix  fresh  excrescences  appeared  on  the  vocal 
cords  with  such  astounding  rapidity  that  tracheotom\-  at  one 
time  was  considered  unavoidable,  and  I  was  requested  to  hold 
myself  in  readiness  to  perform  it.  Again,  however,  a  sudden 
improvement — ^almost  overnight— occurred,  and  the  operation 
could  again  be  postponed. 

At  that  time  the  patient  sought  other  aid,  and  for  a  time  I 
lost  sight  of  him.  Later  on  I  was  informed  that  a  few  months 
after  his  last  visit  to  Aix  a  fresh  aggravation  took  place,  and 
that  at  last  tracheotomy  had  to  be  performed  under  circum- 
stances of  great  distress,  the  stenosis  having  attained  an  ex- 
treme degree  before  relief  was  given.  The  patient  then  under- 
went a  long  Series  of  intralaryngeal  operations,  partly  of  a 
cutting,  partly  of  a  caustic,  nature,  in  the  course  of  which  a 
very  large  quantity  of  new  growths  were  stated  to  have  been 
removed.  Throughout  all  that  time  he  had  to  wear  his 
cannula  on  account  of  the  sti'd  existing  stenosis.  Recently  he 
returned  to  me,  when  I  took  the  following  notes : 

Crico-tracheotomy  has  been  performed.  The  patient  is  still 
wearing  his  tube,  although  it  is  corked  up.  The  epiglottis  is 
slightly  thickened  and  a  little  irregular,  but  not  markedly  so. 
The  left  cord  stands  almost  motionless  near  the  middle  line, 
and  is  only  very  slightly  abducted  during  forced  inspiration. 
There  is  considerable  adhesion  between  its  anterior  third  and 
that  of  the  right  vocal  cord.  The  latter  is  clotted  together 
with  the  right  ventricular  band  into  one  reddish  mass.  The 
right  arytenoid  cartilage  is  very  little  abducted  in  inspiration. 
The  chink  of  the  glottis  is  reduced  to  a  very  narrow,  irregular 
gap  in  the  posterior  part  of  the  organ,  through  which  occa- 
sionally the  shining  silver  cannula  can  be  seen.  The  voice  is 
reduced  to  an  absolutely  toneless  whisper.  No  active  disease 
can  be  seen  at  present  in  the  larynx,  and  it  is  stated  that  for 
alxnit  a  year's  time  no  active  manifestations  of  syphilis  have 
made  their  appearance.  Tracheoscopic  examination  (\r>c<.  not 
reveal  any  mischief  below  the  level  of  the  vocal  cords. 
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The  patient  was  very  anxious  to  get  rid  of  his  tube.  His 
present  medical  adviser,  however,  very  properly  seemed  to 
hesitate  on  account  of  the  risk  of  sudden  obstruction  of  the 
narrow  glottis  in  the  event  of  an  acute  catarrh.  I  strongly 
supported  this  cautious  attitude  in  view  of  both  the  existing 
stenosis  and  the  possibility  of  further  attacks  of  the  disease 
itself,  and  suggested  that  under  all  circumstances  before  an 
attempt  were  made  to  lastingly  remove  the  tube,  the  adhesions 
in  the  front  part  of  the  larynx  should  be  split  with  a  cutting 
dilator,  and  for  a  long  time  dilating  tubes,  such  as  Schroetter's, 
should  be  introduced  into  the  larynx  with  a  view  of  further 
and  sufficiently  enlarging  the  calibre  of  the  glottic  aperture. 
At  the  same  time  I  stated  that  I  considered  it  possible  that  the 
voice  might  become  a  little  stronger  when  the  adhesions  had 
been  divided,  although  of  course  restoration  of  natural  voice 
could  hardly  ever  be  hoped  for. 

Remarks. 

The  four  cases  just  narrated  well  illustrate,  I  think,  the 
thesis  from  which  I  started,  that  is,  that  whilst  ordinarily  it  is 
easy  enough  to  follow  the  established  canons  with  regard  to 
the  diagnosis  and  treatment  of  manifestations  of  syphilis  in 
the  upper  air  passages,  yet  cases  occur  in  which  it  is  impera- 
tive not  to  be  fettered  by  rigid  formulas,  and  to  judge  anoma- 
lous instances  on  their  own  merits  only,  and  not  on  the 
strength  of  general  rules.  Apart  from  enforcing  this  general 
lesson,  each  of  the  four  cases  offers  some  important  points  for 
consideration.  In  the  first  case  it  is  the  occurrence  of  severe 
tertiary  lesions  so  shortly  after  the  primary  infection,  and  the 
uselessness,  not  merely,  but  the  direct  deleteriousness  of  the 
recognized  antispecifics,  which  confer  a  particular  interest  upon 
it.  As  to  the  precocious  occurrence  of  tertiary  symptoms, 
this  is,  as  already  stated,  although  a  rare,  yet  a  by  no  means 
unheard-of  occurrence.  Much  more  exceptional  is  the  damag- 
ing effect  exercised  upon  syphilitic  lesions  by  both  mercurial 
and  iodin  preparations.  So  tangibly  serious  were  the  effects 
of  mercury  in  this  case,  that  there  is  little  room  for  wonder 
that  the  distinguished  practitioner  who  sent  the  patient  to  me 
for  an  opinion  became  firmly  convinced  that  the  phenomena 
seen  by  him  were  actually  due  to  mercurial  poisoning,  a  view 
to  which  he  even  now  adheres.  My  reasons  for  thinking  other- 
wise are  the  following: 

First,  we  are  all  familiar  with  the  effects  of  mercurial  poison- 


SYPHILIS  IN  THE  UPPRF^t  AIR  PASSAGES.  216 

ing-  when  appearing  in  the  throat;  we  know  the  stomatitis  the 
profuse  ptyahsm,  the  ulceration  of  the  interior  of  the  cheeks 
the  fungosity  of  the  gums,  and  the  decay  of  the  teeth  •  but  I 
am  not  aware  that  ever  a  case  has  been  described  in' which 
conditions  such  as  those  observed  in  this  case— destructive  ul- 
ceration of  the  mucous  membrane  of  the  palate  and  fauces  loss 
of  the  uvula,  perforation  of  the  hard  and  soft  palate,  extensive 
ulceration  of  the  tongue,  extensive  cicatricial  adhesions— have 
ever  been  observed  as  a  result  of  mercurial  poisoning. 

Secondly,  as  already  stated,  it  is  of  great  import'ance  that 
damaging  influence  was  exercised  upon  the  process,  not  only 
by  mercurial  but  also  by  iodin  preparations,  and  here  it  is 
particularly  noteworthy,  as  insisted  upon  by  the  phvsician  at 
Aix-la-Chapelle,  that  actual  ulceration  followed  the'  adminis- 
tration of  iodin.  whether  administered  by  the  mouth  or  by  sub- 
cutaneous injections,  a  result  never  produced  in  ordinary  cases 
of  idiosyncrasy  against  iodin  preparations.  However  violent 
the  symptoms  of  iodism  may  be— I  have  seen  several  verv  in- 
structive instances  of  the  kind— active  ulceration  has  never 
been  amongst  them. 

Thirdly,  it  is  particularly  important  that  twice  in  this  case, 
before  the  patient  came  and  saw  me.  active  ulceration  had  made 
Its  reappearance  spontaneously  a  long  time  after  mercurv  had 
been  discontinued. 

Fourthly  and  lastly,  the  condition  left  behind  after  the  period 
of  ulceration  is  so  absolutely  characteristic  of  the  ravages  of 
tertiary  syphilis,  that  I  feel  sure  that  everv  experienced  ob- 
server who  were  to  see  the  patient  now  for  the  first  time  would 
without  a  second's  hesitation,  declare  that  the  lesions  were  due 
to  tertiary  syphilis. 

I  therefore  feel  perfectly  justified  in  bringing  the  case  under 
your  notice  as  an  instance  of  malignant,  precocious  tertiary 
syphilis,  and  in  recommending  to  you  in  similar  cases  not  to 
persist  with  the  administration  of  mercury  and  iodids,  but  to 
have  recourse  to  sarsaparilla  in  the  form  of  Zittmann's  and 
Robert's  decoctions. 

The  second  case— the  one  in  which  tertiarv  syphilis  of  the 
larynx,  and  especially  of  the  trachea,  was  followed  bv  isolated 
syphilis  of  the  nasopharyngeal  cavity— oflfers  a  good  illustra- 
tion of  the  truth  of  the.  if  somewhat  cynical,  vet  excellent,  ad- 
vice: "Whenever  you  have  to  do  with  a  particulariv  obscure 
case,  think  of  syphilis  as  a  possible  cause."  Here  was  a  mar- 
ried lady  of  unimpeachable  antecedents  and  without  the  least 
history  of  syphilis,  who  at  a  mature  age  suddenly  developed 
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the  serious  sxmptoms  described.  It  is  the  absence  of  the  syphi- 
litic history  to  wliich  I  would  particularly  draw  your  attention, 
and  from  which  I  wotild  a.c^ain  deduce  the  lesson,  which  I  have 
been  endeavoring;  to  enforce  on  more  than  one  previous  occa- 
sion— namely,  to  trust  to  the  evidence  of  your  own  eyes  rather 
than  to  the  absence  of  a  characteristic  history.  From  what 
has  come  under  my  own  notice  on  a  good  many  occasions,  I 
think  it  is  desirable  that  this  necessity  should  periodically  be 
emphasized.  At  the  same  time,  I  would  take  the  opportunity 
of  urging  the  need  of  the  utmost  caution,  when  dealing  with 
such  cases,  to  guard  against  any  imprudent  expression  of 
opinion  as  to  the  nature  of  the  case  you  have  to  deal  with.  In 
no  class  of  cases  are  tact  and  diplomacy  more  required  than 
when  dealing  with  syphilis  in  married  people,  and  the  attend- 
ant should  always  remember  that  a  single  incautious  remark 
of  his  may  forever  destroy  the  happiness  of  a  family.  When 
remembering  the  incidents  of  the  case  now  under  considera- 
tion, the  necessity  of  such  a  warning  is  very  deeply  impressed 
upon  me.  Quite  apart  from  these  points,  the  case  is  also  re- 
markable for  the  fact  that  one  not  very  common  localization 
of  tertiary  syphilis — namely,  gummatous  infiltration  of  the 
trachea — was  followed  within  a  very  short  time  by  an  even 
rarer  one — namely,  the  formation  of  a  gumma  in  the  naso- 
pharyngeal cavity. 

In  the  third  case  two  points  deserve  special  attention — 
namely,  first,  the  occurrence  of  extensive  infiltration  of  the 
larynx  shortly  after  infection,  and  at  a  time  when  the  ordi- 
nary phenomena  of  the  second  stage,  namely,  roseola  on  the 
skin  and  mucous  patches  in  the  pharynx,  were  still  present ; 
and,  secondly,  the  terrible  syphilophobia  to  which  the  patient 
became  a  victim  after  repeated  recurrences  of  the  disease. 
With  regard  to  the  first  point,  I  would  say  that  in  my  own 
opinion  this  was  a  case  in  which  secondary  and  tertiary  s^^mp- 
toms  intermixed — an  occurrence  the  possibility  of  which  ought 
always  to  be  kept  in  mind.  Ordinarily,  in  secondary  syphilis 
of  the  larynx  the  phenomena  are  simply  those  of  erythema ; 
more  rarely  do  we  meet  with  formation  of  condylomata  and 
with  actual  superficial  ulceration.  I  have  never  previously  seen 
so  extensive  an  infiltration  of  the  larynx  take  place  in  genuine 
secondary  syphilis,  nor  am  I  aware  that  such  has  ever  been 
described.  Another  reason  why  I  am  inclined  to  look  upon 
the  laryngeal  phenomena  observed  in  this  case  as  belonging 
to  the  tertiary  period  is  the  failure  of  mercury  to  prevent  re- 
currence of  the  symptoms,  whilst  the  disease,  as  long  as  the 
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patient  was  under  observation,  was  kept  under  control  by  iodin 
preparations.  I  am  sorry  I  cannot  say  what  ultimately  became 
of  the  patient,  my  endeavors  to  trace  him  having  failed.  Whilst 
one  could  not  help  sympathizing  greatly  with  the  poor  man  in 
his  recurring  tribulations,  the  syphilophobia  which  he  devel- 
oped ultimately  became  almost  as  trying  to  his  medical  ad- 
visers as  to  himself.  In  such  cases  the  medical  attendant  must 
not  merely  be  an  adviser  of  the  body,  but  also  of  the  soul. 
Some  unfortunate  syphilophobes  fall  into  a  condition  of  melan- 
choly, others  become  quite  frenzied,  and  not  merely  threaten 
but  are  actually  apt  to  commit  suicide.  Under  such  circum- 
stances it  is  the  duty  and  the  privilege  of  the  medical  adviser 
to  maintain  courage,  to  cheer  up,  and  to  always  hold  out  the 
hope  of  ultimate  and  lasting  recovery.  A  despondent  attitude 
on  the  part  of  the  medical  attendant  is  the  surest  way  to  drive 
the  patient  into  utter  despair. 

The  last  case  is.  without  exception,  the  most  unusual  in- 
stance of  syphilis  in  the  upper  air  passages  which  I  have  ever 
met.  I  have  made  it  a  point  to  look  through  literature  with  a 
view  of  discovering  whether  ever  a  similar  case  had  been  de- 
scribed, but  have  not  found  one.  Whatever  the  causes  were 
which  repeatedly  produced  new  growths — which  almost  com- 
pletely filled  the  patient's  larynx,  then  made  them  disappear, 
leaving  the  organ  but  little  disfigured,  and  then  again  and 
again  produced  fresh  crops,  to  be  followed  by  similar  dis- 
appearance— I  am  quite  unable  to  say.  Nor  can  I  explain,  in 
view  of  the  long  interval  before  the  patient's  last  visit,  in  pre- 
cisely what  manner  the  present  condition  of  his  larynx  has 
come  about. 

In  conclusion,  gentlemen,  let  me  say  that  the  simple  nar- 
rative I  have  given  illustrates,  I  think,  better  than  any  elaborate 
commentaries,  how  little  one  single  form  of  antisyphilitic  treat- 
ment can  claim  to  be  universally  successful  in  all  cases.  In  the 
great  majority  of  my  own  cases  of  syphilis  of  the  upper  air 
passages,  methodical  inunction  treatment  has  been  most  success- 
ful, and  I  trust  this  more  than  any  other  method.  Yet  you  have 
heard  that  in  two  out  of  these  four  cases  it  failed.  The  thera- 
peutic lesson  to  be  derived  from  the  experiences  gained  in  these 
four  cases,  it  seems  to  me,  is  that  as  in  diagnosis  so  in  the  treat- 
ment of  syphilis,  it  must  be  our  aim  to  individualize  when  the 
ordinary  canons  show  themselves  insufficient  to  cope  with  the 
particular  case,  and  not  to  insist  on  preconceived  notions  of  any 
kind. 


XVII. 

AN   UNUSUAL  GROWTH   OF   THE   MASTOID  PRO- 
CESS, FIBRO-CHONDRO-OSTEOMA  OF  THE 
MASTOID  ANTRUM.* 

Pa'  S.  MacCuhn  Smith,  M.  D. 

philadelphia. 

The  following  case  is  of  interest,  in  the  first  place  from  the 
fact  that  a  growth  was  found  in  the  mastoid  antrum  during 
an  operation  for  chronic  otorrhea,  but  more  especially  on  ac- 
count of  it  being  attached  to  the  necrotic  surface  by  one  short 
slender  pedicle,  and  yet  the  pathologic  examination  showed  it 
to  be  composed  of  fibrous,  cartilaginous  and  osseous  structure. 
When  first  observed  it  resembled  a  fibrous  polypoid  growth, 
was  movable  in  all  directions  within  the  radius  of  its  pedicular 
attachment,  and  did  not  bleed  when  detached  from  its  thread- 
like pedicle. 

The  history  of  the  patient  is  as  follows:  Master  M.  L.,  16 
years  of  age,  was  born  of  healthy  parents,  and  never 
suffered  from  any  diseases  peculiar  to  childhood  except  measles 
when  four  years  of  age,  and  his  parents  are  not  aware  of  his 
having  had  any  ear  complication  from  this  illness.  His  only 
other  illness  Was  a  severe  attack  of  typhoid  fever  two  years 
ago,  from  which,  so  far  as  is  known,  he  made  a  good  recovery 
without  any  suggestion  of  aural  involvement.  The  patient, 
as  well  as  his  parents,  deny  positively  that  he  ever  had  any 
trouble  with  his  ears  until  about  the  middle  of  November,  1905, 
when  it  was  noticed  that  the  hearing  of  the  left  ear  was 
rapidly  becoming  impaired.  His  physician  was  consulted  and 
on  examination  found  some  foreign  matter  in  the  ear  which 
he  diagnosed  as  "wax,"  which  forceful  syringing,  however, 
did  not  remove.  Forceps  were  then  resorted  to  and  the  trac- 
tion produced  marked  vertigo  and  some  bleeding,  at  the  sight 
of  which  the  physician  became  alarmed  and  sent  him  to  the 
JeiTerson  Hospital  the  following  day,  where  he  came  under 
the  care  of  the  writer.     An  examination  showed  a  large  fibrous 
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polypoid  growth  filling  the  entire  canal  the  pedicle  apparently 
having'  its  origin  in  the  tympanic  cavity. 

He  was  admitted  to  the  Jefferson  Medical  College  Hospital 
on  December  6th,  1905,  and  operated  on  the  following  day. 
After  removing  the  growth,  we  found  an  extensive  hyper- 
ostosis of  the  posterior  wall  of  the  external  auditory  canal, 
which  so  far  obstructed  the  lumen  of  the  canal  that  the  tym- 
panic membrane  could  not  be  seen.  As  a  very  foul  odor  came 
from  the  brownish-yellow  discharge  that  escaped  following 
the  removal  of  the  polypus,  we  concluded  to  perform  a  radical 
mastoid  operation  as  a  means  of^correcting  the  hyperostosis 
and  the  evident  necrosis  of  the  tympanic  cavity  and  mastoid 
antrum. 

The  entire  mastoid  process  was  of  the  eburnated  variety 
until  the  antrum  was  reached,  which  forced  the  conclusion  that 
the  case  was,  after  all,  of  the  usual  chronic  nature,  notwith- 
standing the  protestations  on  the  part  of  the  patient  and  his 
family  to  the  contrary.  The  antrum  and  tympanic  cavity  were 
extensively  involved  in  the  necrotic  process,  while  the  malleus 
and  incus  had  become  disintegrated,  probably  some  months  or 
years  ago,  and  made  their  escape  in  the  discharge. 

The  tumor  was  located  in  the  inferior  and  anterior  part  of 
the  antrum,  and  filled  in  the  concavity  caused  by  the  more  or 
less  drooping  of  the  canal  adjacent  to  the  hyperostosis. 


t 


Growth,  natural  size. 


The  following  is  the  report  received  from  the  Jefferson 
Hospital  pathologist,  who  made  the  examination  of  the  tumor : 
"The  specimen  is  an  ovoidal  mass  1  cm.  long,  0.6  cm.  wide  and 
0.3  cm.  thick;  weight  0.2  gm.  The  surface  is  smooth,  glossy, 
slightly  nodular  and  greyish-pink  in  color.  The  tissue  is  hard 
at  some  points  and  soft  and  elastic  at  others. 

The  specimen  was  fixed  in  Zenker's  solution,  decalcified  in 
10  per  cent  nitric  acid,  then  dehydrated,  infiltrated  with  par- 
affin, sectioned  and  stained  with  polychrome  blue,  hematoxylin 
and  Van  Giesen,  also  eosin. 
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Histology : — The  sections  are  almost  completely  maro^inated 
by  stratified  squamous  epithelium.  At  some  points  in  this 
structure  the  four  layers  of  the  epidermis — the  strata  cornea, 
lucida,  granulosa  and  Malpighii — can  be  distinguished,  while 
at  others  but  a  few  rows  of  the  strata  cornea  and  Malpighii 
are  present.  Typic  ])rickle  cells  are  not  demonstrable.  The 
stratum  ])apillare  of  the  corium  presents  numerous  elevations 
and  depressions  where  the  epidermis  is  thick  and  shows  all  its 
layers,  but  is  absent  where  but  a  few  rows  of  the  corneal  and 
Malpighian  strata  are  in  evidence.  That  part  of  the  margin 
not  covered  by  skin  is  formed  by  a  band  of  fibrous  tissue  and 
this  is  probably  the  point  of  attachment  of  the  specimen  to 
the  contiguous  tissues.  Beneath  the  skin  are  areas  composed 
of  loosely-woven  strands  of  fibrous  tissue  transmitting  numer- 
ous small  bloodvessels  ;  at  points  the  perivascular  structures 
are  densely  infiltrated  with  niononuclear  leukocytes.  The  sec- 
tions also  contain  trabeculae  of  fibro-cartilage  and  here 
and  there  harder  and  denser  areas,  osteoid  in  character,  which 
necessitated  decalcification  in  order  to  section  the  specimen.  At 
the  sides  of  this  cartilaginous  tissue  are  numerous  multinuclear 
cells  varying  from  40  mikra  to  70  mikra  in  length  and  from 
lOu  to  2ou  in  breadth.  These  cellular  elements  are  indis- 
tinguishable from  chondroblasts  and  near  them  the  cartilage 
is  eroded  and  degenerated ;  this  destroyed  tissue  is  being  re- 
placed by  a  loosely- woven,  fibrillated  and  cellular  fibrosa.  In 
the  structures  between  the  cartilaginous  trabeculae  are  numer- 
ous large  lymph  sinuses,  some  of  them  empty,  while  others 
contain  a  granular  acidophilic  material. 

DiaiTiiosis: — Fibro-chondro-osteoma  of  the  mastoid  antrum. 


X\1II. 

THE    IXDICATIUXS    FOR   OPERATIX'E    IXTERFER- 

EXCE  IX  MASTOIDITIS  ASSOCIATED  WITH 

ACUTE  SUPPURATIVE  OTITIS  MEDIA. 

Bv  T.  :\Ielvillk  Hardie.  M.  D., 

CHICAGO. 

It  is  difificult  to  believe  that  practically  all  of  the  life-saving 
work  in  ear  diseases  has  been  limited  to  the  past  thirty-five 
years.  (Schwartze's  work  was  published  in  18T3.)  Before 
that  time  mastoid  operations  were  not  performed  unless  a  per- 
foration of  the  cortex  of  the  bone  had  taken  place  with  conse- 
quent swelling,  redness  and  fluctuation  over  the  mastoid 
process,  and  even  at  the  present  time  it  is  possible  to  meet 
practitioners  of  medicine  who  have  never  observed  a  case  of 
mastoid  inflammation  which  demanded  operation,  although 
they  have  had  patients  succumb  to  one  or  other  of  the  well- 
known  intracranial  or  general  complications  or  sequelae  of 
the  disease. 

It  should  be  possible  for  everyone  to  decide  in  a  large  pro- 
portion of  cases  whether  operation  is  necessary.  In  the 
remaining  number  he  can  obtain  assistance  in  every  city  which 
possesses  c,n  oculist  and  aurist  who  can  use  a  head  mirror  and 
ear  speculum  as  well  as  he  can  his  ophthalmoscope. 

The  formulation  of  rules  for  the  guidance  of  the  inexper- 
ienced is  always  a  flifiicult  undertaking,  and  in  this  case  the 
difficulty  is  increased  from  the  fact  that  the  structure  of  the 
parts  involved  and  the  virulence  of  the  infection  are  so  variable 
that  the  symptoms,  subjective  and  objective,  vary  likewise,  even 
when  the  pathologic  conditions  within  the  lx)ne  are  similar, 
and  my  single  suggestion  is  that  if  we  err  at  all  it  should  be 
on  the  side  of  safety.  One  should  operate  too  early  rather  than 
too  late.  We  may  now  proceed  to  an  enumeration  and  descrip- 
tion of  the  symptoms  which  demand  operation. 

1.  Pain. — Consider  its  duraticn,  situation  and  severity.  Pain 
in  the  mastoid  region  is  a  very  common  s\in])toni.  It  is  fre- 
quently described  by  the  patient  as  deep,  boring,  nauseating, 
usuallv  worse  at  night.     It  is  often  just  severe  enough  to  cause 
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sleeplessness.  It  may  have  come  on  with  the  acute  inflamma- 
tion in  the  ear,  or  it  may  not  develop  until  some  days  after  the 
ear  has  begun  to  discharge,  or  it  may  begin  only  when  the  pre- 
viously profuse  discharge  from  the  ear  has  suddenly  stopped. 

Pain  on  pressure  is  a  very  important  symptom  of  mastoid 
disease,  but  care  must  be  taken  both  as  to  the  method  of  elicit- 
ing tenderness  and  the  situations  chosen  for  its  early  demon- 
stration. It  must  be  remembered  that  very  gentle  pressure 
over  an  acutely  inflamed  p)eriosteum  might  cause  excruciating 
pain,  while  deep  pressure  would  be  required  to  elicit  pain  when 
the  inflammation  was  deeply  seated  in  a  bone,  the  structure  of 
which  was  dense  and  compact. 

Pressure,  therefore,  with  the  end  of  the  thumb  or  forefinger 
is  to  be  slowly  and  steadily  increased  over  the  antrum,  the 
mastoid  tip  and  the  region  of  the  mastoid  foramen.  When 
endeavoring  to  elicit  antrum  tenderness,  the  pressure  is  to  be 
made  just  behind  the  auricular  attachment  and  upwards  and 
backwards  from  the  external  canal.  Care  must  be  taken,  if 
there  is  any  question  as  to  the  co-existence  of  mastoid  disease 
and  furuncle  of  the  external  meatus,  that  neither  the  ear  nor 
the  cartilaginous  meatus  is  moved.  When  examining  the  tip 
be  sure  to  compare  the  two  sides,  as  the  normal  tip  is  often 
sensitive  to  pressure. 

Tenderness  on  pressure  over  the  emissary  vein  which  comes 
out  through  the  mastoid  foramen  is  also  important,  even  al- 
though its  presence  does  not  indicate  thrombosis  of  the  sinus. 

Finally,  it  is  to  be  remembered  that  exceptionally  cases  of 
mastoid  disease  exist  in  the  absence  of  pain  on  pressure,  and 
that  not  merely  furuncle  but  occasional  otalgias  of  hysterical 
or  other  origin  may  attempt  to  confuse  us.  Of  equal  import- 
ance, therefore,  from  a  diagnostic- standpoint,  is  the  information 
we  obtain  by  an  examination  of  the  external  canal  and  drum- 
head. 

2.  The  drumhead  is  markedly  bulged  forward  or  outward 
frequently  even  after  perforation  has  taken  place.  The  per- 
foration is  oftenest  situated  on  the  apex  of  this  projection,  in 
the  posterior  superior  quadrant  of  the  drumhead. 

3.  Of  even  greater  importance  and,  when  it  is  present,  a 
positive  indication  for  performing  the  operation,  is  bulging  or 
sagging  of  the  skin  of  the  posterior  superior  wall  of  the  meatus, 
near  the  drumhead.  In  this  case,  again,  external  otitis  (fur- 
uncle) is  to  be  excluded. 
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Symptoms  2  and  3  require  upon  the  part  of  the  examiner 
abihty  to  use  the  head  mirror  and  ear  specuUmi.  Seeing  in 
this  case  is  not  merely  believing  but  knowing,  and  the  writer 
has  always  believed  that  the  greatest  service  one  can  render  his 
students  in  otology  is  to  teach  them  the  use  of  the  mirror,  so 
that  their  inspection  of  the  drumhead  may  be  adequate.  It 
is  worthy  of  mention  that  this  symptom  may  be  absent  or  not 
marked  in  cases  in  w^hich,  while  there  is  free  drainage  from 
the  middle  ear  and  antrum,  an  abscess  exists  at  the  mastoid 
tip. 

4.  Discharge. — Very  frequently  the  discharge  of  pus  is  pro- 
fuse, and  if  this  has  lasted  for  a  week  or  more  the  necessity 
for  operation  is  probable.  In  many  cases  the  discharge  sud- 
denly diminishes  greatly,  or  stops  altogether,  while  the  process 
in  the  mastoid  progresses.  A  bacteriologic  examination  of 
the  pus  is  advisable,  since,  when  the  infection  is  due  to  strepto- 
coccus or  pneumococcus,  operation  should  be  performed  earlier, 
and  the  infection  is  likely  to  be  more  severe.  This  is  partic- 
ularly true  of  cases  occurring  in  children. 

The  old-time  symptom  of  edematous  swelling,  or  swelling 
and  reddening  of  the  skin  of  the  mastoid  very  often  indicates 
neglect.  When  this  is  marked  the  auricle  stands  away  from 
the  head,  and  if  this  occurs  after  the  disease  has  existed  for 
some  weeks,  extensive  absorption  of  bone  in  the  process  and 
frequently  perforation  of  the  cortex  has  taken  place.  If  the 
swelling  occurs  early  the  abscess  is  superficial,  or  the  edema 
and  other  inflammatory  symptoms  are  due  to  the  periostitis 
associated  with  furuncle  of  the  canal. 

6.  Another  local  symptom  is  a  marked  increase  in  tempera- 
ture of  the  affected  as  compared  with  the  sound  mastoid. 

7.  Percussion  of  the  mastoid  performed  with  index  finger 
or  small  hammer,  is  to  be  regarded  of  diagnostic  value  if 
used  in  connection  with  other  symptoms,  especially  if  the 
dulness  develops  while  the  patient  is  under  observation,  but 
its  value  as  a  diagnostic  aid  is  very  limited  because  there  is 
sometimes  no  difference  in  the  percussion  sound  of  the  healthy 
and  the  diseased  mastoid,  and  the  sound  may  differ  in  the  two 
normal  mastoids  of  the  same  individual.  Further,  it  cannot 
be  used  when  there  is  swelling  over  the  process.  (Politzer, 
Diseases  of  the  Ear,  p.  504). 

8.  Andrews'  test  to  determine  the  density  of  the  mastoid, 
and  hence  the  presence  or  absence  of  disease,  is  open  to  the 
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same  objections  since  it  depends  upon  the  same  physical  laws. 
Andrews'  test  (Laryngoscope  X.,  416)  is  made  by  placing  a 
stethoscope  with  a  small  bell  over  the  tip  and  placing  the  handle 
of  a  Co  tuning  fork  over  the  antrum.  It  is  found  that  when 
the  mastoid  cells  are  filled  with  pus  or  granulations,  or  when 
the  density  is  increased  from  bone  proliferation,  the  sound 
waves  are  transmitted  to  the  ears  of  the  examiner  with  greater 
intensity  and  for  a  longer  time  than  occurs  when  the  mastoid 
is  normal.  Xo  traction  should  be  made  upon  the  soft  tissues 
since  this  will  increase  the  sound. 

9.  I  have  said  nothing,  as  yet,  of  the  systemic  manifesta- 
tions of  the  disease  because  they  are  not.  as  a  rule,  character- 
istic. Usually  temperature,  pulse  jaid  respiration  are  not 
materially  afifected  excepting  in  children,  in  whom  the  temper- 
ature may  rise  to  104:°  F.,  even  in  uncomplicated  cases.  While 
there  is  usually  a  slight  elevation  of  temperature  in  adults,  and 
frequentlv  one  going  to  101°  or  102°  F.,  fever  mav  be  entirely 
lacking.   '  (Grunert  A.  f.  O.  XXXV.) 

Decided  prostration,  indisposition  to  exertion,  when  present, 
are  suggestive.  Chills,  vertigo,  nausea,  vomiting,  sweating,  are 
unusual  excepting  in  the  presence  of  intracranial  complications. 
These  occur  more  frequently  in  chronic  cases  but  must  always 
be  looked  for.  since  operation  must  be  performed  promptly  in 
the  event  of  their  onset. 

Every  case  of  acute  mastoiditis  complicating  acute  suppura- 
tive otitis  media  should,  of  course,  have  the  benefit  of  prelim- 
inary antiphlogistic,  or  so-called  abortive,  treatment  before 
operation  upon  the  mastoid  is  undertaken.  This  will  include 
the  free  incision  of  the  drumhead  in  the  upper  posterior  quad- 
rant and  including  the  sagging  inner  portion  of' the  posterior 
wall.  Cold,  either  by  means  of  the  Leiter  coil  (of  aluminum) 
or  thin  rubber  ice  bag  should  be  applied  for  not  longer  than 
forty-eight  hours.  Too  prolonged  use  of  the  ice  is  to  be 
avoided  since  by  its  use  the  symptoms  are  masked.  For  the 
same  reason  analgesics  should  be  administered  only  with  cau- 
tion  and   stinginess. 

It  has  been  claimed  by  Politzer  and  others  of  his  school 
that  the  surgeon  should  not  operate,  in  the  absence  of  symp- 
toms pointing  to  intracranial  involvement,  before  eight  or  ten 
days  after  the  onset  of  mastoid  symptoms,  since  it  takes  that 
time  for  the  frequently  disseminated  foci  of  infection  to 
coalesce  or  to  become  evident  to  the  eye  of  the  operator.    This 
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caution  is  to  be  observed  particularly  by  surgeons  who  do  not 
practice  a  complete  exenteration  of  the  process  and  cells  ex- 
tending into  the  zygoma. 

With  this  contention  the  writer  is  not  in  accord.  The  fact 
that  many  cases  recover  without  operation  does  not  balance  the 
lives  lost  through  delayed  operation.  The  three  considerations 
that  all  cases  of  acute  suppurative  otitis  media  exhibit  patholog- 
ically antral  and  mastoid  involvement,  that  cases  of  intracranial 
trouble  are  not  infrequent,  and  that  all  of  the  chronic  cases 
which  give  us  so  much  trouble  were  originally  acute,  should 
determine  the  earlier  and  more  frequent  performance  of  this 
very  safe  and  rather  easily  performed  operation. 

34  Washington  Street. 


XIX. 

A  CASE  OF  PRIMARY  SYPHILITIC  INFECTION  IN 
THE  NOSE.* 

Bv  J.\MES  T.  Campbell.  M.  D., 

PROFESSOR  OF  OTOLOGY,  RHINOLOGV  AND  LARYNGOLOGY,  IN  THE 

POST  GRADUATE   MEDICAL  SCHOOL, 

CHICAGO. 

Chancre  of  the  nose  is  one  of  the  rarest  of  lesions.  Krefting 
(Archives  fiir  Dermatologie  imd  SyphiHs.  1894,  Vol.  26,  pp. 
167)  gives  statistics  of  2,916  cases  of  chancres,  of  which  530 
were  instances  of  extra-genital  infection,  and  Salsetto  (Sifilomi 
Extragenatali  et  Epidermie  di  Sifilide,  Brochure,  Turin,  1892) 
records  201  cases  of  extra-genital  chancre  with  no  case  of 
primary  nasal  infection.  Bulkley  (Syphilis  in  the  Innocent) 
gives  a  table  of  9,058  cases  of  extra-genital  chancre  in 
which  primary  infection  of  the  nose  occurred  95  times.  Bos- 
worth  (A  Treatise  on  the  Nose  and  Throat,  1889)  states  that 
in  2,24-4  cases  of  chancre  observed  by  Bossereau,  Clerq.  Lefort, 
Fornier  and  Ricord,  the  primary  lesion  was  found  twice  in  the 
nose.  •  Le  Bart  (These  de  Paris.  1894)  reports  37  cases  of 
primary  nasal  chancre,  of  which  21  were  external  and  16 
within  the  nostril. 

The  earliest  recorded  case  I  can  find  is  that  of  McCarthy 
(These  de  Paris,  1844).  Spencer  Watson  (Medical  Times  and 
Gazette,  1881,  Vol.  1,  p.  428)  reported  a  case  of  a  nurse  in 
attendance  on  a  woman  who  gave  birth  to  a  syphilitic  child. 
The  sore  could  not  be  distinctly  seen,  on  account  of  the  swell- 
ing within  the  nostril.  Severe  pain,  fever  and  mental  depres- 
sion was  followed  by  the  ordinary  symptoms  of  secondary 
syphilis.  The  vehicle  of  infection,  in  all  probability,  was  the 
patient's  own  finger. 

Intra-nasal  inoculations  occur  most  frequently  in  the  lower 
and  anterior  part  of  the  nasal  septum,  next  in  frequency  on 
the  ala  and  ihen,  as  in  the  case  I  am  about  to  report,  on  the 
inferior  turbinated  bodv. 


♦Read  before   the   Chicago  La  ryngological  and  Rhinological  So- 
ciety, Feb.  13,  1906. 
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The  location  modifies  the  chancre's  appearance. 

On  the  septum  it  displays  a  flat  reddish  or  greenish,  fungi- 
form mass  with  indurated  circumference.  The  surrounding 
mucous  membrane  is  to  a  greater  or  less  degree  swollen,  and 
there  flows  from  the  ofttimes  stenosed  nostril  a  bloody,  fetid 
discharge. 

When  the  ala  is  involved  the  infiltration  and  induration  often 
causes  it  to  be  of  a  cartilaginous  consistency. 

When  the  inferior  turbinated  is  primarily  inoculated  the 
appearance  resembles  mostly  a  severe  localized  influenza,  or  a 
fibrinous  or  diphtheritic  rhinitis.  Usually  the  ■  submaxillary, 
sublingual  and  preauricular  glands  early  show  marked  indolent 
swelling. 

Characteristic  of  this  infection  is  an  aggravated  general 
febrile  disturbance,  malaise  and  depression  of  spirits. 

The  chancre  may  be  mistaken  for  an  abscess  of  or  injury  to 
the  septum ;  for  a  furuncle  to  which  for  a  time  it  is  not  dis- 
similar ;  for  vaccine  inoculation ;  for  tubercular  ulceration ;  for 
malignant  disease. 

The  existence  of  an  ulcer  in  the  nose  with  a  peculiar  hard 
base  and  granular  surface,  bleeding  easily  on  touch  and  of 
limited  extent,  would  suggest  tuberculosis,  malignant  disease 
or  syphilis. 

Tubercular  ulceration  occurs  only  as  secondary  to  a  pulmo- 
nary deposit  and  examination  of  the  discharge  would  show 
characteristic  bacilli. 

In  malignant  disease  glandular  enlargement  is  a  late  devel- 
opment, and  the  progress  of  the  disease  is  liable  to  be  accom- 
panied by  profuse  epistaxes. 

In  syphilis  the  chancre  is  followed  shortly  by  characteristic 
secondary  symptoms. 

Case  Report, 

History. — On  October  19,  1905.  a  surgeon  in  perfect  health 
circumcised  a  patient  on  whose  prepuce  was  a  large  indurated 
chancre. 

On  December  1(!,  nearly  two  months  later,  he  first  noticed 
stuffiness  of  the  right  nostril,  right-sided  headache  from  brow 
across  vertex  to  occiput.  This  was  accompanied  by  malaise, 
anorexia,  chilly  sensations  and  constipation,  a  condition  from 
which  he  never  before  had  suffered.  For  a  period  of  two 
weeks  his  temperature  ranged  from  100°  to  100  1-5°  F.  He 
had  worked  very  hard  for  a  few  weeks  prior  to  December  IG, 
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and  he  attributed  his  condition  to  overwork  and  a  c^rip-like 
attack.  During  Christmas  week  he  visited  his  old  home,  but 
the  rest  did  not  improve  his  condition. 

ExAMix.\Tiox. — I  first  saw  him  on  December  28.  1905.  At 
that  time  I  made  the  notation  "Superficial  necrosis  of  the  mu- 
cous membrane  covering  the  anterior  end  of  the  right  inferior 
turbinated  body ;  the  fibrinous  membrane  when  raised,  revealed 
an  ulcerating,  bleeding  surface."  Neither  suprarenalin  1-1000 
nor  cocain  solution  10  per  cent  caused  any  appreciable  blanch- 
ing or  shrinking  of  the  turbinated  body.  Lachrymation  was 
present  on  the  right  side  and  one  gland  below  the  angle  of 
the  right  jaw  was  enlarged  and  tender. 

The  condition  resembled  fibrinous  rhinitis,  but  it  was  limited 
to  the  inferior  turbinated  body  and  there  was  no  ichorous 
discharge  from  the  nostril.  The  swelling  practically  occluded 
the  nostril,  which  is  narrow  on  account  of  septal  deviation,  the 
result  of  traumatism  in  childhood. 

The  treatment  employed  was  a  cleansing  alkaline  spray  fol- 
lowed by  sprays  of  peroxid  of  hydrogen  and  lime  water. 

Course  of  Disease. — On  January  8.  1906,  eighty  days  after 
the  probable  inoculation,  a  macular  rash  appeared  on  the  ab- 
domen. 

Four  days  later,  when  I  was  shown  the  rash.  I  made  a  posi- 
tive diagnosis  of  syphilis  and  was  confirmed  in  this  by  Dr. 
Joseph  Zeisler  and  Dr.  T.  Melville  Hardie. 

The  "lean-ham"  macular  and  papular  rash,  more  marked 
on  his  chest  and  abdomen,  covered  practically  the  whole  body 
with  the  exception  of  the  exposed  portions  of  head  and  hands. 
There  were  papules  at  the  base  of  the  uvula  but  no  soreness 
or  congestion  of  the  fauces  and  no  glandular  enlargement  or 
soreness  excepting  the  before-mentioned  submaxillary  gland. 
Disappearance  of  the  fibrinous  membrane  and  healing  of  the 
ulceration  took  place  under  the  simple  sprays  before  consti- 
tutional symptoms  appeared.  Coincident  with  the  appearance 
of  the  rash  the  headache  ceased  and  the  general  feeling  of 
well-being  began. 

On  diagnosis  of  syphilis  being  made,  inunctions  of  mercurial 
ointment,  one  dram,  at  bed-time  were  begun,  and  after  six  rub- 
bings all  evidences  of  the  disease  had  disappeared. 

1010-34  Washington  Street. 


XX. 

REPORT  OF  A  CASE  OF  ABSCESS   OF  THE  TEM- 

PORO-SPHEXOIDAL  LOBE  OF  AX 

OTITIC  ORIGIN.- 

Bv  John-  J.  Kyle,  M.  D.. 

IXDIAXAPOr.IS. 

The  history  of  abscess  of  the  brain  from  chronic  middle  ear. 
suppuration  is  quite  frequent,  and  according  to  Cowers,  in 
1T3  cases,  102  were  of  otitic  origin.  The  percentage  of  cases 
of  brain  abscess,  following  years  after  all  observable  suppura- 
tion of  the  ear  has  passed  away,  from  a  condition  of  slumber- 
ing mastoiditis,  would  be  of  particular  interest. 

The  report  of  the  following  case  is  important  because  it 
accentuates  the  necessity  for  a  careful  consideration  of  the 
history  of  middle  ear  disease  and  its  approximate  valuation  in 
the  diagnosis  of  acute  or  chronic  brain  disease. 

Mrs.  yic .  age  3G,  was  brought  to  St.  \'incent's  Hospital 

November  11,  1905.  by  Dr.  Williford  of  Washington.  Indiana, 
and  the  following  historv  was  given  bv  the  husband  and  Dr. 
Williford: 

Xo  luetic  history ;  married  eleven  years  ;  no  severe  sickness 
during  that  time ;  has  three  children  living,  all  strong  and 
healthy ;  two  children  dead,  one  died  of  meningitis  and  the 
other  of  uremic  poisoning ;  suffered  from  an  acute  inflammation 
of  the  right  ear  nine  years  ago.  followed  by  a  discharge  from 
the  ear.  which  continued  for  six  weeks :  no  history  of  any 
subsequent  discharge ;  recurrent  attacks  of  earache  during  the 
winter  months  ;  during  last  three  years,  each  subsequent  at- 
tack was  a  little  more  severe :  previous  to  the  last  six  months, 
the  pain  was  always  in  the  ear.  but  since  that  time  the  pain 
has  been  just  above  the  ear;  the  pain  was  constant,  at  times 
being  a  dull  ache  and  at  others  a  severe  boring  pain. 

In  April  last,  the  patient  suddenly  fell  with  loss  of  con- 
sciousness, followed  by  a  loss  of  control  of  the  hand  and  leg 
of  the  right  side ;  complete  loss  of  sensation  in  arm  and  leg. 

*Read  before  the  Middle  Section  of  the  American  Laryngologi- 
cal.  Rhinological  and  Otological  Society. 
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This  continued  for  about  two  weeks,  when  the  patient  was 
able  to  be  about  with  the  assistance  of  a  crutch.  The  numb- 
ness in  the  arm  and  leg  continued  for  about  two  months.  For 
a  longer  period  than  a  year,  the  patient  has  complained  of  a 
severe  dizziness,  with  a  tendency  to  fall  to  the  affected  side. 
At  times  the  patient  suffered  from  nausea  and  vomiting.  Fol- 
lowing the  discharge  from  the  ear,  an  eczema  manifested  itself 
along  the  right  tibia.  Upon  examination,  we  found  a  long  scar 
and  two  or  three  hard  nodular  masses,  as  though  there  might 
have  been  periostitis  at  some  time.  The  ulceration  on  the 
tibia  continued  for  at  least  one  year.  About  twelve  days  be- 
fore her  entrance  to  St.  Vincent's  Hospital  she  became  de- 
lirious, especially  after  sleeping.  This  would  continue  for 
quite  a  while  after  awakening.  Sleep  and  relief  from  pain  was 
only  secured  by  the  use  of  large  doses  of  morphin. 

When  brought  to  the  hospital  she  was  delirious  and  unable  to 
walk.  When  I  saw  the  patient  she  was  in  great  agony,  moan- 
ing and  tossing  about  the  bed.  Her  speech  was  incoordinate 
and  unintelligent.  Temperature  was  97.4.  There  was  no  ten- 
derness or  swelling  discernible  over  the  mastoid ;  tympanic 
membrane  clear  and  glistening ;  light  spot  normal.  The  upper 
lid  of  the  right  eye  drooped  somewhat,  with  dilation  of  tlie 
pupil  and  slight  convergence.  Babinsky's  sign  was  absent; 
no  anesthesia  of  arms  or  extremities ;  optic  fundus  normal  in 
both  eyes. 

With  the  foregoing  subjective  signs  to  guide  us,  the  mastoid 
process  was  opened.  The  cortical  substance  was  hard  and 
sclerosed.  No  discharge  was  found  on  opening  into  the  antrum. 
On  exploring  the  roof  of  the  antrum,  the  middle  cranial  fossa 
was  opened  without  perforating  the  meninges.  The  mastoid 
process  was  now  obliterated  as  nearly  as  possible.  The  whole 
process  was  entirely  sclerosed  with  the  exception  of  two  small 
superficial  cells  the  size  of  a  wheat  grain.  The  roof  of  the 
antrum  and  temporal  bone  in  proximity  were  now  removed 
with  a  rongeur  forcep.  A  semilunar  shaped  portion  of  the 
temporal  bone  one-half  inch  wide,  extending  forward  for  one 
inch,  was  removed,  exposing  entirely  the  meninges.  They  were 
found  to  be  of  a  grayish-blue  color,  fibrous  and  tough.  The 
membranes  were  opened  with  a  pair  of  scissors.  At  the  site 
of  the  opening  a  pocket  was  found  about  the  size  of  an  ordi- 
nary hen's  egg.  partially  filled  with  dark  blood,  pus  and  broken 
down  brain  tissue,  indicative  of  subacute  abscess.    The  broken. 
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down  substance  was  partially  curetted  away.  There  was  no 
distinct  outline  to  the  abscess.  The  middle  ear  and  aditus  ad 
antrum  were  hard  and  smooth,  and  in  consequence  the  middle 
ear  was  not  disturbed.  Following  the  curettement  of  the 
broken  down  brain  tissue,  the  wound  was  irrigated  with  a 
normal  salt  solution  and  packed  with  a  strip  of  iodoform  gauze. 
A  profuse  discharge  of  bloody  pus  followed  the  removal  of  the 
gauze  on  the  following  day.  Microscopic  findings  from  the 
abscess,  when  first  opened,  showed  a  pure  staphylococcus  pyo- 
genes aureus  infection. 

The  discharge  which  now  followed  each  dressing  for  five 
weeks  was  pure  pus,  varying  from  a  tablespoonful  to  a  slight 
tinting  of  the  gauze  at  the  end  of  the  fourth  week.  At  the  end 
of  the  fifth  week  the  wound  in  the  meninges  was  allowed  to 
close.  The  closure  of  the  post-auricular  wound  was  unevent- 
ful. The  patient  was  discharged  from  the  hospital  at  the  end 
of  .the  eighth  week.  The  patient  was  quite  irrational  for  two 
weeks  after  the  operation.  She  complained  of  severe  pain 
in  the  temporal  region,  which  necessitated  the  hypodermic  use 
of  codein  for  two  weeks,  especially  at  night.  After  this  the 
pain  gradually  subsided  and  all  opiates  were  dispensed  with. 
On  account  of  the  old  tibial  scar,  iodo-neucloid  in  thirty-grain 
doses  was  given  from  the  beginning,  with  instructions  to  con- 
tinue the  treatment  for  an  indefinite  period.  The  eye  symp- 
toms partially  disappeared  after  seven  weeks,  when,  with  the 
aid  of  glasses,  the  patient  was  able  to  read  satisfactorily.  The 
patient  was  perfectly  rational  and  in  apparently  good  health  at 
the  time  of  leaving  the  hospital.  In  walking,  the  patient  showed 
a  slight  incoordination,  with  an  inclination  to  move  to  the  right 
side.  The  husband  now  reports  the  wife  to  be  free  from  any 
brain  irritation  and  in  better  physical  and  mental  condition 
than  for  a  year. 

By  way  of  expljyiation  of  the  paresis,  we  may  say,  if  there 
is  a  crossing  of  the  motor  fibres,  then  from  this  lesion  it  would 
be  impossible  for  the  lesion  in  the  right  tempora-sphenoidal 
lobe,  or  right  half  of  the  cerebellum,  to  produce  paralysis,  par- 
tial or  complete,  in  the  right  arm  or  right  leg  alone,  as  the 
motor  fibers,  when  they  cross,  do  so  in  the  lower  portion  of 
the  medulla.  While  the  motor  fibers  do  so  cross  in  the  vast 
majority  of  cases  established,  about  95  per  cent  of  all  human 
beings,  from  a  lesion  located  as  in  this  case,  we  would,  in  con- 
sequence, have  motor  paralysis  in  the  left  arm  and  left  leg. 
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This  would  be  equally  true  if  the  abscess  extended  forward  and 
inward  sufficiently  to  affect  the  right  peduncle.  In  other 
words,  if  in  this  patient  the  usual  decussation  of  the  motor 
fibers  occurred,  the  lesion  found  in  the  right  temporo-sphenoi- 
dal  lobe  and  cerebellum  would  not  account  for  the  symptoms 
present,  and  we  would  conclude  that  a  second  lesion  occurred, 
presumably  in  the  left  internal  capsule.  This  lesion  might  have 
been  embolic,  thrombotic  or  hemorrhagic,  and  might  well 
have  been  only  temporary  in  its  effect.  Let  us  attempt  for  the 
moment,  however,  to  associate  the  clinical  symptoms  presented 
with  the  existence  only  of  the  lesion  of  the  right  side  of  the 
brain  found  at  the  time  of  the  operation.  We  know  from  ex- 
perience that  a  very  respectable  per  cent  of  individuals  have 
no  decussation  of  the  motor  fibers,  but  that  they  take  a  course 
from  the  cerebral  hemisphere  to  the  extremities  of  the  same  side 
of  the  body,  instead  of  crossing  to  the  other  side,  and  it  is  not 
beyond  reasonable  conjecture  that  in  this  patient  this  anatomic 
condition  existed.  If  this  were  actually  the  case,  it  is  not  diffi- 
cult to  conceive  that  pressure  from  the  abscess  in  the  right 
temporo-sphenoidal  and  cerebellar  region  could  be  sufficient  to 
produce  symptoms  from  the  right  peduncle  and  upper  pontine 
regions,  causing  motor  paralysis  upon  the  same  side  of  the 
body,  by  reason  of  the  fact  that  the  usual  motor  decussation 
was  absent.-  When  we  consider  that  the  sensory  and  motor 
symptoms  of  right  arm  and  right  leg  were  of  a  comparatively 
transient  nature,  and  had  practically  passed  away  upon  our 
first  examination  of  the  patient,  it  is  more  reasonable  to  as- 
sume that  the  paralytic  symptoms  were  not  due  to  the  abscess 
in  the  right  sphenoidal  reg'on,  but  to  an  acute  hemorrhagic 
embolic  process  in  the  left  internal  capsule.  In  other  words, 
we  had  at  one  time  two  lesions,  primarily  the  abscess  in  the 
temporo-sphenoidal  lobe,  and  a  transient  secondary  extrava- 
sation in  the  left  internal  capsule. 
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INDICATIONS  AND  CONTRAINDICATIONS  FOR  IN- 
TRALARYNGEAL  OPERATION  IN  TUBERCU- 
LOSIS OF  THE  LARYNX,  WITH  RE- 
PORT OF  THREE  CASES.* 

By  Cullen  F.  Welty,  M.  D., 

assistant  in  charge  of  otology,  san  francisco  polycivinic, 
aural  surgeon  to  the  city  and  county  hospital. 

Because  of  the  climate  of  Southern  California,  a  great  many 
people  with  tuberculosis  of  the  lung  make  this  their  perma- 
nent home.  Others  who  are  not  so  fortunate  come  to  this 
climate  during  the  time  of  the  disagreeable  weather  at  their 
own  homes.  Because  of  this  fact,  the  laryngologists  of  this 
section  have  an  exceptional  opportunity  of  observing  these 
cases  of  laryngeal  tuberculosis,  and  it  is  for  this  reason  that 
I  present  this  paper  at  this  particular  place. 

The  percentage  of  laryngeal  tuberculosis  in  lung  tuberculosis 
is  estimated  very  differently  by  different  observers.  M.  Schaf- 
fer,  97  per  cent;  Lubinsky,  60;  Froumel,  40;  Morrell  MacKen- 
zie,  34;  Heinze,  30;  Schech,  30;  Gaul,  27;  Frey,  26;  Krieg, 
26;  Buhl,  16;  Willigk,  14.  Probably  about  33  1-3  per  cent 
would  be  a  fair  average.  Age,  between  20  and  40  years.  More 
male  than  female.    Seldom  under  12  years. 

It  is  well  to  mention  at  this  place  the  various  pathologic 
lesions  that  are  likely  to  be  found  in  this  class  of  patients,  that 
demand  surgical  interference  (in  order  of  frequency). 

First — Edema  of  the  arytenoids  and  epiglottis.  Second — 
Thickening  and  ulceration  of  the  posterior  laryngeal  wall. 
Third — Infiltration  and  ulceration  of  the  false  cords.  Fourth — 
Ulceration  of  the  epi^^^lottis.  Fifth — Thickening  and  ulceration 
of  the  true  cords.  Sixth — Granulometa  supported  by  a  pedicle 
should  be  removed  in  all  cases. 

Fleryng  and  Krause  are  probably  the  most  radical  operators 
in  the  world,  Herying.  the  most  radical  of  all.  operating  all 
cases.  Morris  Schmidt  and  Sheck  are  somewhat  less  radical 
than  the  former.  However,  they  find  a  few  more  indications 
for  operation  than  Hajek. 

*Read  before  the  Western  Section  of  the  American  Laryngologi- 
cal,  Rhinological  and  Otological  Society. 
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For  convenience  I  have  made  a  classification  that  may  help 
somewhat  for  gettin.^-  at  the  various  indications  for  intralaryn- 
g-eal  operation. 


Primary 

All 
operated. 

Laryngeal 

Secondary 

Without 

laryngeal 

symptoms 

Do  not 
operate. 

Tuberculosis 

With 

laryngeal 

symptoms 

Active 

Operate  only  to 
make  the  patient 
more  comfortable. 

„       .         Operate  to  cure 
Passive       ^ 

jthe  patient. 

Tuberculosis  of  the  larynx  divides  itself  very  naturally  into 
primary  and  secondary  affections.  By  primary  aflFection  we 
mean  that  tuberculosis  does  not  exist  elsewhere  in  the  indi- 
vidual. These  cases  are  rare  and  very  difficult  of  diagnosis. 
Once  certain  of  the  diagnosis,  the  only  thing  to  be  thought  of 
is  operation.  The  more  radical  the  operation,  the  more  chance 
the  patient  has  for  complete  recovery. 

By  secondary  aflfection  we  mean  that  there  is  tuberculosis 
elsewhere  in  the  body,  and  that  this  local  manifestation  of  the 
disease  has  been  brought  alx)ut  in  one  of  three  ways  (in  order 
of  frequency),  lymphatics,  blood,  expired  air  and  mucus. 

The  secondary  aflfections  are  further  divided  into  those  with- 
out laryngeal  symptoms  and  those  with  laryngeal  symptoms. 
By  laryngeal  symptoms  I  mean  pain,  cough  and  dyspnea. 
Pain  may  be  so  intense  that  the  patient  will  not  swallow  and 
from  necessity  will  not  eat.  It  does  not  take  long  to  reason 
what  will  naturally  follow.  Pain  usually  induced  by  edema"  and 
ulcerations.  Cough  may  be  so  severe  that  it  continues  to  add 
to  the  already  inflamed  and  thickened  mucous  membranes. 
Cough  is  primarily  induced  by  ulcerations,  edema  and  mucus 
secretions.  Dyspnea  may  be  so  severe  that  it  alone  threatens 
life.  When  it  is  so  marked  as  this,  the  only  safe  procedure 
is  a  primary  tracheotomy.  The  cause  of  the  dyspnea  will 
usually  subside  with  the  rest  that  naturally  takes  place  to  the 
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larynx  following  tracheotomy.    Dyspnea  is  usually  induced  by 
edema  and  infiltrations. 

The  cases  without  laryngeal  symptoms  we  do  not  operate 
upon,  because  the  local  condition  is  not  causing  any  inconven- 
ience or  annoyance.  It  occasionally  happens  that  individual 
cases  may  change  their  grouping  as  the  disease  either  pro- 
gresses or  improves.  However,  there  are  many  cases  in  this 
class  that  recover  completely  without  surgical  means. 

The  cases  with  laryngeal  symptoms  are  further  divided  into 
active  and  passive.  By  active  I  mean  that  the  tubercular  pro- 
cess in  the  lung  is  more  or  less  active,  that  the  patient  has  a 
temperature  of  more  than  100°  F.,  and  is  losing  weight  rapidly. 
By  the  passive  I  mean  that  the  tubercular  process  is  more  or  less 
quiescent,  temperature  below  100°  F.  and  only  slight  loss  of 
weight. 

In  the  active  classification  the  patients  are  only  operated  to 
be  made  more  comfortable.  You  do  not  operate  to  save  the 
life  of  individuals.  However,  you  can  assure  them  with 
certainty  that  they  will  be  more  comfortable  the  balance  of 
their  lives.  Some  of  the  cases  so  operated  seem  to  be  followed 
by  a  more  active  manifestation  of  the  primary  affection. 
Heryng,  Krause  and  others  think  this  is  simply  a  coincidence, 
while  others,  notably  among  them  Hajek,  think  this  is  directly 
caused  by  the  operation.  This  condition  does  happen,  and 
we  should  be  prepared  for  it,  as  the  patients  die  in  a  few  days. 
However,  most  of  the  cases  so  operated  feel  so  much  better 
that  they  entertain  hopes  of  complete  recovery.  Usually  the 
lung  condition  goes  on  the  same  as  before,  and  the  remaining 
days  are  free  from  laryngeal  symptoms,  which  adds  very  much 
to  the  comfort  of  the  individual. 

In  the  passive  or  the  quiescent  condition,  a  great  deal 
may  be  accomplished  by  intralaryngeal  operations,  in  fact,  they 
are  the  cases  of  selection.  In  these  cases  we  operate  to  cure 
the  local  condition,  apd  in  many  instances  this  is  accomplished. 
By  destroying  the  field  of  infection  the  cases  may  entirely  re- 
cover. It  is  assumed  that  the  tuberculosis  of  the  lungs  is  in  a 
quiescent  condition,  and  by  such  an  operation  you  place  the 
patient  in  the  best  possible  condition  for  complete  recovery, 
because  the  field  of  infection  has  been  destroyed.  In  fact,  so 
much  can  be  said  on  this  particular  phase  of  laryngeal  tubercu- 
losis, that  chapter  upon  chapter  has  been  written  upon  the 
subject.     Pain  is  very  important  in  this  classification  and  must 
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be  relieved.  Cough  is  more  important  under  this  heading 
than  in  the  preceding,  because  it  is  usually  induced  by  the  local 
condition.  Should  the  cough  be  allowed  to  continue,  the 
chances  of  renewed  infection  are  increased. 

If  dvspnea  is  present,  an  intralaryngeal  operation  should 
not  be  attempted,  because  the  added  irritation  from  the  opera- 
tion will  so  inflame  and  congest  the  parts  that  there  is  danger 
of  suffocation  from  laryngeal  stenosis.  In  such  cases  a  pri- 
mary tracheotomy  is  always  indicated. 

A  short  time  ago  I  noticed  an  article  in  one  of  the  special 
journals  recommending  intubation  in  such  cases.  I  only  men- 
tion this  to  condemn  it. 

About  four  years  ago  I  was  fortunate  enough  to  see  a  case  of 
laryngeal  tuberculosis  suffering  from  dyspnea,  which  was  in- 
duced by  infiltration  of  the  false  cords  and  thickening  of  the 
posterior  wall. 

The  thickening  of  the  posterior  wall  was  removed,  and  the 
patient  was  requested  to  wait  for  an  hour.  One-half  hour 
after  the  operation  there  was  complete  stenosis  of  the  larynx. 
A  rapid  tracheotomy  was  necessary  to  save  the  life  of  the  in- 
dividual. This  case  was  so  instructive  to  me  that  I  will  never 
do  an  intralaryngeal  operation  if  dyspnea  is  present. 

Sometimes,  following  an  operation  in  this  passive  group,  the 
patients  seem  to  have  a  renewed  infection  with  rapid  rise  of 
temperature,  lose  w-eight  rapidly ;  in  fact,  all  the  symptoms  of 
an  acute  exacerbation  of  the  old  lung  condition.  This  lasts 
for  a  week  or  two,  and  they  gradually  get  back  to  their  former 
condition.  Their  improvement  is  largely  dependent  upon  the 
condition  of  the  lung,  and  upon  the  complete  removal  of  the 
tubercular  process  in  the  larynx.  I  have  not  seen  any  of  these 
patients  die  for  months  following. 

Partial  or  complete  removal  of  the  larynx  for  laryngeal 
tuberculosis  I  mention  simply  to  condemn,  because  it  is  not 
necessary,  and  because  the  mortality  of  such  an  operation  is 
of  necessity  very  high,  and  because  the  laryngeal  disease  is 
only  the  local  manifestation  of  tuberculosis  elsewhere. 

You  no  doubt  have  noticed,  and  will  probably  take  exception 
to,  the  fact  that  I  have  not  spoken  of  the  tubercular  process  of 
the  lung.  If  you  follow  this  classification  of  laryngeal  tuber- 
culosis you  will  find  that  it  is  unnecessary,  and  you  will  be  able 
to  recommend  different  procedures  regardless  of  the  lung  con- 
dition. 
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I  do  know  that  a  great  deal  of  good  can  be  accomplished  by 
the  proper  procedure.  I  have  arrived  at  these  conclusions  bv 
personal  experience  of  four  years  along  this  line  of  work.  I 
have  operated  on  thirty  or  forty  cases,  comprising  eighty  or 
ninety  different  operations.  I  have  also  had  the  opportunity  of 
observing  three  times  this  number  of  cases,  and  these  observa- 
tions have  led  me  along  the  enthusiastic  line  of  w^hich  I  speak. 

Case  I. — IMale,  age  29.  undertaker  by  occupation,  married, 
two  healthy  children,  wife  in  good  health,  father  mother,  two 
brothers  and  one  sister  well  and  healthy ;  one  brother  died  of 
tuberculosis  at  the  age  of  25.  The  patient  has  been  perfectly 
healthy  until  two  years  ago,  when  he  began  to  lose  weight  and 
had  a  slight  cough.  This  cough  has  increased  to  such  an  ex- 
tent that  he  is  coughing  practically  all  of  the  time.  During  the 
last  year  he  has  lost  about  25  pounds,  has  an  occasional  night 
sweat,  his  temperature  does  not  reach  100°  F.  On  laryngeal 
examination,  I  find  decided  thickening  of  the  posterior  wall, 
which  is  ulcerated ;  slight  edema  of  the  arytenoids.  Removal 
of  the  posterior  laryngeal  wall,  cauterized  with  80  per  cent 
lactic  acid.  For  the  next  thirty  days  there  was  not  so  much 
cough,  and  apparently  he  was  much  improved.  Up  to  this  time 
he  remained  in  San  Francisco  attending  to  his  work,  which  ne- 
cessitated his  being  out  a  great  deal  at  night.  Six  weeks  after  the 
first  operation  he  had  high  fever,  night  sweats  and  rapid  loss  of 
weight,  and  a  cough  that  was  almost  as  severe  as  when  he 
first  consulted  me.  At  this  time  there  was  decided  edema  of 
the  arytenoids,  which  was  not  interfered  with.  The  patient 
was  sent  to  the  mountains,  where  he  would  be  in  the  open  air 
the  whole  twenty-four  hours.  Returned  in  one  month  some- 
what improved,  occasional  night  sweats  ;  was  not  losing  weight, 
was  not  gaining :  temperature  100°  F.  The  cough  seemed  to  be 
the  only  annoying  symptom  of  which  he  complained.  The  ary- 
tenoids were  more  edematous  than  before.  I  scarified,  which 
gave  him  relief  listing  for  ten  days.  He  returned  to  the 
city  at  the  em]  of  thirty  days  in  practically  the  same  physical 
condition  that  he  was  in  thirtv  days  before.  The  edema  was 
considerably  increased  ;  it  was  increased  to  such  an  extent  that 
I  advised  a  tracheotomy  at  once.  He  had  consiilerablc 
dyspnea  and  almost  complete  stenosis.  He  would  not  submit 
to  operation,  so  T  told  him  I  could  not  continue  to  treat  him 
if  he  would  not  follow  my  directions.  He  died  some  six  or 
eight  months  later. 
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Case  II. — Female,  age  38,  married,  three  healthy  children, 
husband  healthy,  her  family  history  negative,  poor  hygienic 
surroundings.  Healthy  until  one  year  ago,  then  she  developed 
a  cough  and  lost  weight  rapidly,  had  night  sweats  and  daily 
temperature.  In  about  three  months  was  very  much  improved 
and  gained  some  weight,  did  not  have  night  sweats;  no  tem- 
perature. The  cough  continued  and  she  began  to  have  pain 
in  the  larynx.  The  pain  in  the  larynx  has  persisted,  and  in 
fact  has  grown  more  severe  in  the  last  month;  at  times  the 
pain  is  so  severe  that  she  can  scarcely  swallow.  She  would 
like  to  eat,  but  will  not,  because  of  the  intense  pain.  A  de- 
cided thickening  of  the  posterior  wall,  with  an  ulcerating  sur- 
face, was  found ;  this  was  removed  the  following  day  and 
cauterized  with  80  per  cent  lactic  acid.  The  day  after  the  pa- 
tient began  to  eat  and  has  had  no  laryngeal  symptoms  since. 
She  gained  twenty  pounds  in  four  weeks,  and  from  appearances 
is  perfectly  well. 

Case  III. — Male,  age  42,  clerk  by  occupation,  married,  no 
children,  never  robust,  however,  w-as  never  confined  to  bed 
by  illness ;  parents,  brothers,  sister  and  wife  healthy.  About 
one  year  ago  he  had  influenza,  from  which  he  did  not  com- 
pletely recover.  It  left  him  emaciated,  weak  and  with  a  cough. 
He  had  daily  temperature,  night  sweats  occasionally.  About 
six  months  after  his  attack  of  influenza  he  began  to  experi- 
ence pain  in  the  larynx  when  he  coughed.  This  pain  increased 
gradually  for  three  months,  until  he  consulted  me.  He  said 
that  it  was  so  painful  for  him  to  swallow  that  he  had  not  swal- 
lowed a  thing  for  five  days ;  besides  this,  he  had  night  sweats, 
losing  weight  rapidly.  The  cough  at  this  time  was  very  per- 
sistent and  would  prostrate  him  very  much  because  of  the 
pain  induced. 

B.\ animation. — Half  of  the  epiglottis  had  been  destroyed  by 
the  tubercular  ulceration,  otherwise  the  larynx  was  reddened. 
I  told  the  wife  what  I  found,  what  I  proposed  to  do,  and  what 
would  happen.  They  insisted  that  I  should  proceed  at  once, 
which  I  did,  removing  the  ulcerating  surface  of  the  epiglottis, 
which  included  practically  the  whole  of  the  epiglottis,  cauter- 
ized with  80  per  cent  lactic  acid.  I  then  gave  the  patient  two 
glasses  of  malted  milk,  which  he  drank  with  a  relish.  In  a  few 
days  he  was  taking  semi-solid  food  ;  in  the  course  of  a  week  he 
was  taking  solid  food.  He  began  to  have  some  pain  about  ten 
days  after  the  primary  operation.    On  very  careful  examination 
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I  discovered  a  few  points  of  granulation  tissue  in  my  former 
field  of  operation.  They  were  removed,  and  their  surfaces 
cauterized  by  lactic  acid.  The  only  annoying  symptom  that 
this  patient  had  after  the  primary  operation  was  the  accumu- 
lation of  mucus  in  or  about  the  larynx.  This  was  relieved  by 
an  alkaline  spray.  The  patient  lived  sixty  days  from  the  time 
of  the  first  operation.  So  far  as  his  larynx  is  concerned,  he 
was  perfectly  free  from  all  laryngeal  symptoms,  which  no 
doubt  contributed  much  to  the  comfort  of  his  remaining  davs 
606  Sutter  St. 
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MOUTH-BREATHING    IN    RELATION   TO    MENTAL 
AND  MORAL  HYGIENE.* 

By  Ross  Allen  Harris,  M.  D. 

los  angeles,  cal. 

The  philosopher-doctor  who  declared  "The  first  condition 
of  a  successful  life  is  to  be  a  good  animal,"  also  afiirmed  "A 
sick  man  is  a  rascal." 

In  spite  of  numerous  exceptions  that  test  the  rule,  we  not 
only  find  but  expect  to  find  a  sane  mind  in  a  sound  body,  and 
a  mind  diseased  in  some  particular,  in  an  unhealthy  body. 

Of  all  the  elements,  oxygen  and  hydrogen  in  the  form  of  air 
and  water  are  absolutely  essential  to  our  existence.  A  man 
may  live  for  a  month  or  more  without  food,  for  three  days 
without  water,  but  not  longer  than  a  few  minutes  without  air. 

The  all-wise  Artificer  has  given  us  one  mouth  for  the  re- 
ception of  food  and  drink,  but  two  nostrils  for  the  admission 
of  air.  If  one  nostril  be  stopped  the  other  stands  ready  to  do 
the  work  of  two.  If  both  be  occluded,  the  mouth  must  needs 
take  up  a  task  unnatural  and  undesirable  to  itself. 

The  mucous  membrane  of  the  nose  is  eminently  adapted  to 
repel  invasion  by  bacteria.  Its  cilia  sweep  them  out  as  a  new 
broom  scatters  dust.  Its  secretion  will  drown  or  collect  and 
dessicate  them.  Dust  and  small  foreign  bodies  are  ordered 
back  by  the  fine  sentinel  hairs.  The  inspired  air  is  warmed  and 
filtered. 

A  dozen  micro-organisms  are  always  normally  present  in 
the  mouth.  They  may  be  numbered  by  millions  in  filthy 
mouths. 

The  saliva— -the  combined  secretion  of  the  various  glands 
opening  into  the  buccal  cavity — varies  from  two  to  three  pints 
daily.  .Aside  from  its  mechanical  efifect  in  constantly  flooding 
the  oral  cavity,  it  possesses  undoubted  bactericidal  properties. 

Nature  has  thus  wonderfully  provided  against  infection. 
Yet  given  a  locus  iiiiiwris  rcsistentiac,  a  solution  of  continuity, 
plus  the  virulent  micro-organism  and  we  have  the  entity  called 
disease. 

♦Read  before  the  Western  Section  of  the  American  Ivaryngologi- 
cal,  Rhinological  and  Otological  Society. 
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The   mouth-breather   inspires   dust  and   microbe-laden   air 

diate  result  IS  a  turgescence  and  hypertrophy  of  the  mucous 
membrane,  followed  eventually  by  atrophv.     Dr.  Henrv  G  een 

ofa  /ra'f  thZ  7\'Tr''  conjunctivitis  from  the  Action 
oi  a  draft  through  a  keyhole  upon  his  eye.    The  mouth-breath- 

t      Tn  thirr^"'  '7^"^"  ""'''  P'^^>-"^'  ^^>--  -^d  chn  in^ 
t.     In  this  way  contagious  disease  of  every  sort  mav  be  con- 
tracted, not  only  the  catarrhal  but  the  exanthematous 

Campbell  reports  three  cases  of  iritis  in  which  there  was  an 

but  in  all  three  there  was  a  marked  evidence  of  oral  sepsis 

If  pneumococci,  or  tubercle  bacilli  be  absorbed  through  path- 
ologic   openings    m    the    mucous  membrane    of    the    mouth 
or  swallowed    n  a  bolus  of  mucus,  they  are  carried  T  the 

cZ  of  '''  "'^'  "^  ''''  ^""^^^-     '^^^  inflammatorv  re! 

action  of  pneumonia  or  tuberculosis  results 

At  Portland  the  declaration  was  made  that  not  a  few  of  the 
fm  "sL'bV'.^  '""'  valves,  ordinarily  attributed  to  rheuma^ 
doTeh  hTn  h  Tk  '"'""'  '^'  ''^'''  ^°"^''^'^-  -"^h  more 
cent  of    n  T.  '"''^^'"'^-     ^^"^^^^"  '^y'  that  90  per 

cen    of  all  compound  fractures  of  the  jaw  suppurate 

con  tltVdon^!    r'  '^"'  ""  '"'  '°^^^  manifestations  of  manv 
constitutiona      diseases,    as     influenza,     diphtheria,     varicella 

CO    s  has  its'      ;•  'T'   1^""^"^'  '''''  ^^^^  ^'  '^  that  actinomt' 
cosis  has  Its  native  dwelling  place 

J^LTZ  °*    """^-breathing    are     manifold,     adenoid 
?f  the  n  "f°P''''[.™>=  being  the  eommonest;  deflections 

of  the  nasal   septum;   hypertrophy  of  the   turbinate   bodies- 
acute  or  chronic  catarrh ;  nasal  polypi  and  neoplasms. 

The  diagnosis  of  n,outh-breatI,ing  is  not  always  easv  Of 
tZv  d  ;  '",'"°'  thecon,n,on  victim  of  adenoid^s  and  hyper- 
troph.ed  tons.ls  ,s  ever  characteristic.     The  drooping  jaw  nar- 

trcr'owdeTf  Th  ""'"''-  J"^'"'"^  ^>'^^'  *^  P-"-''  Pto-. 
menta  "''    '°   ''"^"°'"''=   "=    '°    "=^'"'y    ■"entire 

But   careful   scrutiny    uill    discover   that   manv-   an    active 
Thle  Tr    -■  •"■  "'l!  '"■''"^"  ^'^'""'"y  "i'h'  P""-.1  lips! 

ta    till'",       ''™*  ™"V''  '""-''  '"'°^''''  J"^'  -  '»■•  i"  -h°ol, 
but  w.ll  then  seem  to  be  unable  to  make  further  advancement. 

Ihe   fault  IS  laid  to  nervousness,  to  defective  eves  or  to 

mnate  depravity.     The  nervousness  is  attended  to  'bv  dru-s 

containing  more  or  less  alcohol;  the  depravitv  bv  naggin-  or 
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Stupid  punishments ;  the  eyes  may  be  fitted  with  quarter- 
diopter  spherical  lenses.  All  myopia  and  all  astigmatism 
should  be  most  accurately  and  constantly  corrected,  but  the 
average  healthy  American  child  should  be  able  to  easily  over- 
come one-half  a  diopter  of  hyperopia,  and  this  action  of  a 
normal  accommodation  will  be  all  the  more  wholesome  for 
his  future  vision. 

Should  the  drugs,  the  scoldings  and  the  optician  have  failed 
to  improve  our  patient,  let  us  examine  him  as  to  catching 
cold  easily,  snoring,  night-restlessness,  a  dry  throat  on  waking, 
and  finally  with  the  nasal  speculum,  the  laryngoscope  or  the 
visual  organ  in  the  tip  of  the  index  finger. 

Is  the  mouth-breather  doomed  to  a  life-long  continuance  of 
his  habit?  Not  if  the  cause  be  adenoids  or  hypertrophied 
tonsils.  As  the  years  pass,  usually  at  puberty,  these  morbid 
growths  will  atrophy  and  practically  disappear.  Would  that 
the  harvest  of  their  sowing  might  go  with  them.  But  the 
horrid  crop  remains. 

The  chronic  nasal  catarrh,  the  atrophic  rhinitis,  the  mephitic 
ozena,  the  dread  suppurative  otitis  media,  or  the  great  white 
plague  have  begun  or  done  their  fearful  work. 

As  sequelae  to  these  direct  physical  effects,  and  following 
their  debility  and  exhaustion,  are  exhibited  anemia,  indigestion, 
insomnia,  constipation,  and  rheumatism — that  happy  term  cov- 
ering a  mountain  range  of  our  ignorances.  And  these  diseases 
are  the  prophetic  forerunners  of  neurasthenia,  the  neuroses 
and  the  psychoses.  The  mouth-breather  being  out  of  har- 
mony with  his  environment,  his  moral  nature  is  bound  to  be- 
come perverted. 

As  one  in  every  ten  among  the  school  children  of  our  large 
cities  will  be  found  to  be  a  mouth-breather,  and  one  in  five 
will  be  found  to  have  enlarged  cervical  glands,  we  would  urge 
the  following  remedies : 

1.  Monthly  inspection  of  all  public  schools  and  juvenile 
institutions  by  competent  physicians, 

2.  School  instruction  regarding  the  causes  and  results  of 
mouth-breathing,  with  lessons  in  the  hygiene  of  the  mouth 
and  nose. 

3.  The  urging  by  physicians  of  speedy  operation  whenever 
this  condition  is  encountered. 

The  mental  and  moral  effects  of  the  removal  of  the  com- 
monest cause  of  mouth-breathing  was  first  commented  on — not 
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by  a  member  of  the  medical  profession,  but  by  a  layman,  Mr. 
Edward  A.  Huntington,  principal  of  a  special  school  in  Ger- 
mantown,  Pa.- 

To  his  instructive  list  of  reported  cases  I  would  add  these 
few,  to  call  attention  again  to  the  baneful  influence  of  this  un- 
fortunate habit  upon  dispositions  and  character. 

Case  I. — Charles  W.  Age  8.  Always  a  mouth-breather. 
Catches  cold  easily.  Chronic  suppurative  otitis  media  for  six 
years  in  left  ear.  Enormous  faucial  tonsils,  almost  meeting 
together  in  the  throat.  Large  adenoid  mass  in  post-nasal  space. 
Mother  says  the  boy  is  very  nervous  and  irritable.  Cannot 
keep  still  in  school.  Is  often  kept  after  school  for  punish- 
ment. The  teacher  sent  home  a  note  saying  the  boy  was  al- 
ways fighting. 

The  boy  is  a  center  of  mischievous  activity  and  cannot  keep 
his  friends  long.  Cries  and  laughs  very  easily.  Is  constantly 
moving  hands,  feet  or  tongue. 

Operation,  double  tonsillotomy  and  adenectomy.  Operation 
for  otitis  media  refused.  Patient's  improvement  in  general 
health  and  in  school  was  very  encouraging  for  one  year, 
though  he  suffered  much  from  recurrent  sore  throat  and 
breathed  most  of  the  time  with  open  mouth.  This  was 
supposed  to  be  a  continuance  of  the  life-long  habit,  but  exam- 
ination showed  both  tonsils  again  enlarged,  the  left  one  es- 
pecially so.  This  one  being  removed  while  acutely  inflamed 
the  entire  throat  became  better,  though  the  mouth-breathing 
continued.  The  pus  from  the  suppurating  ear  was  examined 
at  this  time.  It  showed  only  "dead"  cells  of  staphylococcus 
aureus,  no  streptococci  being  present. 

The  mother  tried  to  bring  about  a  good  habit  of  mouth- 
breathing  by  a  sort  of  cloth  bridle  which  bound  up  the  chin 
with  buckle  and  strap.  The  device  never  proving  very  satis- 
factory, a  strip  gi  court  plaster  was  pasted  across  the  boy's 
lips  on  retiring.  This  effected  the  purpose  indeed,  "not  wisely, 
but  too  well."  Hearing  strange  sounds  one  night  she  entered 
the  room  where  the  boy  was  sleeping  and  found  him  writh- 
ing in  a  convulsion,  with  vomitus  pouring  from  his  nostrils. 
She  tore  oflF  the  plaster  as  quickly  as  she  could  (it  isn't  easy 
to  remove  court  plaster,  either)  and  the  pillow  was  deluged 
with  the  remains  of  a  hungry  boy's  supper,  together  with  a 
quantity  of  popcorn  he  had  eaten  in  the  evening.  The  boy 
might  have  been  drowned  by  his  own  stomach  but  for  this 
timelv  intervention. 
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The  attempt  at  iriechaiiical  closure  of  the  Hps  was  aban- 
doned, and  moral  suasion  tried  while  the  boy  was  awake,  with 
a  low  pillow  while  sleeping. 

Today  the  boy  is  a  healthy-looking  lad  who  breathes  through 
his  nose  most  of  the  time.  His  last  deportment  card  in  school 
was  marked  "Excellent,"  and  almost  every  study  showed 
"Good"  or  "Excellent."  He  is  a  manly  boy,  with  ideals  high 
enough  to  make  him  a  favorite  with  teachers  and  playmates. 
He  bids  fair  to  become  a  useful  and  healthy  American  citizen. 

Case  II. — Helen  G.  Age  4.  For  two  years  it  has  been  my 
privilege  to  observe  this  child  who,  but  for  her  affliction,  might 
well  be  termed  a  degener^.te.  Is  not  degeneracy  the  result  of 
faulty  habit  and  environment,  as  well  as  of  heredity? 

She  is  a  fair-skinned,  tow-haired,  well-developed  daughter 
of  refined  and  wealthy  parents.  General  health  excellent,  but 
always  breathes  with  open  mouth.  Is  sick  in  bed  with  a  cold 
or  tonsillitis  every  month  or  two.  Is  highly  imaginative,  and 
untruthful  insomuch  that  her  mother  cannot  permit  her  to 
attend  Sunday  school,  for  on  her  return  she  will  invent  the 
most  impossible  fictions  that  a  morbid  mind  could  conceive. 

Her  play  with  other  children  invariably  ends  in  woe  to  her 
playmates.  She  is  cruel.  She  says  "I  like  to  slap  your  little 
girl  because  I  like  to  hear  her  cry."  She  is  undutiful.  When 
her  mother  calls  her  she  refused  to  answer,  remarking,  "She 
doesn't  really  want  me,  she  is  just  calling  because  she  doesn't 
know  what  else  to  do."  And,  "I  like  to  make  Mary  do  things 
you  don't  w-ant  her  to  do,  so  she  won't  mind  you."  She  is 
vindictive.  When  reproved  by  a  neighbor  she  threw  stones 
at  the  baby,  saying  she  hoped  one  of  them  would  kill  it.  In- 
solent to  passers-by,  strangers  wonder  at  her  insulting  remarks 
or  gestures.  Obscene  to  a  degree,  she  is  the  horror  of  every 
parent  in  the  neighborhood.  When  she  entered  .school  last 
September  the  teacher,  glad  of  any  excuse  to  oust  her.  de- 
clared that  as  she  could  not  write  she  must  be  put  in  the 
kindergarten.  She  is  as  unwelcome  there ;  and  altogether 
the  case  is  a  j)itiful  one.  Her  father  will  not  entertain  the 
idea  of  an  operation  on  a  child  so  young  for  a  habit  which 
she  will  certainly  outgrow  ! 

Case  III. — Hazel  P.  Age  11.  This  very  elegant  young 
ladv  appeared  with  her  mother  at  the  Eye  Clinic  of  the  Med- 
ical College,  U.  S.  C,  for  refraction.  Her  attire  was  so 
startling  in  a  free  dispensary  that  its  description  may  be  par- 
doned.    The  latest  coat,  a  large  Gainsborough  hat,  white  kid 
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gloves,  patent-leather  shoes,  and  wcll-powdered  face  completed 
an  extraordinary  and  unattractive  picture.  The  mother  said 
her  daughter  had  always  been  nervous,  had  headaches  "across 
her  nose,"  caught  cold  easily,  was  irritable  and  could  not  study. 
The  family  physician  thought  she  would  be  benefited  by  w'ear- 
ing  glasses. 

Xervous  she  certainly  was.  All  children  are  naturally  far- 
sighted,  but  the  most  painstaking  examination  of  these  eyes 
showed  only  a  trace  of  hyperopic  astigmatism,  for  which  she 
would  accept  no  correction. 

But  the  crowded  and  prominent  front  teeth,  the  parted  lips, 
the  constant  sniffling,  the  high-arched  palate,  and  finally  the 
large  adenoid  vegetation  discovered  in  the  roof  of  the  pharynx, 
showed  the  true  cause  of  her  nervousness.  Transillumination 
showed  both  frontal  sinuses  dull,  and  this  child  was  only 
eleven ! 

I  said,  "Madam,  your  child  does  not  need  glasses,  but  she 
does  need  an  operation,"  the  nature  of  which  was  explained 
to  her.  "Oh,"  she  replied,  "that  mouth-breathing  is  only  a 
habit.  She  will  outgrow  that.  I  have  talked  to  her  a  great 
deal  about  it,  and  told  her  how  it  looked,  and  she  isn't  nearly 
as  bad  as  she  was." 

Arguments  and  prophecy  were  alike  unavailing,  and  the 
pair  departed  firmly  antagonistic  to  doctors  who  always 
wanted  to  "operate." 

How  about  the  future  weal  of  this  child? 

Case  IV. — Loren  S.  Age  12.  Has  always  been  a  mouth- 
breather.  As  soon  as  he  recovers  from  one  cold,  he  catches 
another.  Snores  a  great  deal.  Will  not  keep  covers  on  the 
bed  at  night.  Irritable.  In  school  his  progress  was  never 
satisfactory.  Loved  to  tease  younger  children,  especially  his 
brothers  and  sisters. 

Xose  was  unusually  small  and  ill-developed,  even  for  a 
mouth-breather.  Alae  short  and  flat.  Roof  of  mouth  not  es- 
pecially high.  Large  faucial  tonsils  and  adenoids.  Uvula 
elongated.  Operation  on  these  abnormalities  was  followed  by 
great  improvement  in  demeanor  and  in  school  reports.  But 
the  mouth-breathing  persisted.  The  court-plaster  method  of 
cure  was  in  vogue  at  the  time  (it  was  before  the  disastrous 
experience  of  Case  No.  I).  The  mother  tried  it  faithfully. 
She  said  she  was  alarmed  one  night  by  the  weird,  unnatural 
sounds  coming  from  the  boy.  She  found  him  tossing,  moan- 
ing and  somewhat  cvanotic  but  still  asleep.     She  took  off  the 
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plaster  and  the  l)oy  became  quieter.  It  would  seem  as  if 
Nature  cries  out  for  just  so  much  oxygen  and  will  have  it 
whether  by  nose  or  mouth. 

Loren  has  practiced  nose-breathing  by  running  a  block  with 
closed  mouth.  Gradually  increasing  the  -distance,  he  has  not 
only  overcome  his  bad  habit,  but  has  developed  sturdy  legs  and 
lungs. 

At  this  writing,  two  years  after  operation,  this  boy,  now  14, 
has  just  bloomed  into  a  virile  manhood.  He  is  first  assistant  to 
a  busy  mechanical  engineer,  w^ho  tells  me  he  is  the  best  man 
in  his  employ  and  will  make  a  successful  engineer. 

Case  V. — Mrs.  G.  H.  D.  Age  72.  Earache  for  several 
nights.  Tinnitus  aurium  constant.  Catches  cold  very  easily. 
Frontal  and  temporal  headaches.  Tonsils  were  removed  62 
years  ago.  Catarrh  for  many  years.  Used  to  cry  with  ear- 
ache when  a  child.  Has  been  treated  in  every  large  city  from 
Washington  to  San  Francisco.  Great,  green,  decomposing 
and  foul-smelling  crusts  partly  occlude  both  nares.  Frontal 
and  maxillary  sinuses  dark  on  transillumination.  The  sense  of 
smell  has  been  entirely  lost  for  years.  Breath  fetid.  Watch 
heard  in  right  ear  at  eight  inches ;  in  left  ear  at  eighteen 
inches.     Both  tympanic  membranes  retracted. 

The  earache  soon  subsided  under  hot  irrigation,  but  no 
amount  of  cleansing  and  stimulating  treatment  served  to  do 
more  than  alleviate  temporarily  the  nasal  symptoms. 

This  venerable  and  venerated  lady  is  convinced  that  she  was 
a  mouth-breather  during  the  years  of  her  childhood,  and  to  this 
she  attributes  her  present  condition.  Her  ozena  annoys  her  no 
more  than  it  does  other  people.  "Isn't  it  strange,"  she  said 
to  a  friend,  "that  with  all  my  catarrh  there  isn't  any  odor?" 
With  averted  head  her  friend  answered  that  it  was.  Pos- 
sessed of  ample  means,  she  could  choose  any  hotel  in  the  city 
for  an  abiding  place,  or  would  be  welcome  at  her  only  son's 
palatial  home  in  a  distant  town.  But,  self-exiled,  she  lives 
alone  in  a  single  room,  doing  light  housekeeping  over  a  kero- 
sene lamp-stove. 

"It's  a  very  poor  arrangement,  this  dying,"  she  avers. 
Afraid  to  die,  without  comfort  or  hope,  she  flits  about  from 
house  to  house,  never  keeping  the  same  address  long,  but 
always  attended,  wherever  she  moves,  by  this  fearful  "old  man 
of  the  sea." 
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DISCUSSION. 

Dr.  B.  F.  Church.  Los  Angeles,  congratulated  the  essayist 
on  the  able  manner  in  which  he  had  covered  the  subject.  He 
was  especially  interested  in  the  case  histories. 

Dr.  H.  L,.  Wagner,  San  Francisco :— Mouth-breathing  was 
interesting  from  anatomic,  physiologic  and  psychologic  grounds. 
He  six)ke  of  ethmoidal  sinus,  the  lymphatic  vessels  and  the  offer- 
tory nerves  and  the  manner  in  which  they  made  their  way 
through  the  cranial  bones  and  referred  to  the  work  of  Rensallers 
of  Danzig.  The  laity  will  more  willingly  consent  to  operations 
once  they  are  educated  to  their  value  in  these  conditions.  Cited 
cases  in  the  literature,  all  men  and  all  drunkards,  who  after 
adenoid  operations,  became  raving  maniacs,  showing  close  con- 
nection between  nose,  throat  and  brain. 

Dr.  A.  L.  Kelsey,  Los  Angeles,  felt  that  Dr.  Harris'  paper 
should  have  been  presented  before  general  practitioners,  since 
it  is  the  general  practitioners  who  see  these  cases  first,  and  as 
the  general  practitioners  are  only  too  apt  to  hold  to  the  belief 
that  the  adenoids  nearly  always  atrophy  as  the  cliild  grows 
older,  such  a  paper  as  Dr.  Harris'  w^ould  have  rendered  val- 
uable aid  in  disillusioning  their  minds  of  such  a  fallacy.  He 
spoke  of  three  post-adolescent  patients  all  well  on  in  the  prime 
of  life,  on  whom  he  had  operated  for  adenoids. 

Dr.  C.  F.  Welty,  San  Francisco,  spoke  of  the  ton.iillar  and 
pharyngeal  tissue  as  the  entrance  way  of  infections  such  as 
tuberculosis.  He  cited  case  of  a  recent  patient,  a  boy  of  14,  in 
whom  tonsils  had  been  removed  by  another  practitioner ;  the 
operation,  however,  being  followed  by  suppurative  processes. 
An  acute  nephritis  accompanied  the  local  disturbance,  but  dis- 
appeared as  the  suppuration  ceased. 

Dr.  E.  W.  Fleming,  Los  Angeles,  stated  that  there  were 
patients  with  adenoids  in  whom  general  condition  was  good,  " 
but  who  were  troubled  greatly  by  the  mouth-breathing,  and 
with  whom  it  was^  very  hard  to  get  a  good  response  from 
treatment.  These  patients  are  usually  children,  ages  4  to  10, 
who  pos.sess  a  decidedly  V-shaped  and  narrow,  hard  palate. 
In  such  patients,  even  after  the  removal  of  the  post-nasal  ob- 
structions, mouth-breathing  may  continue.  The  difficulty  in 
dealing  with  the  hard  palate  makes  brilliant  operative  results  in 
these  cases  impossible. 

Dr.  H.  Bert  FJlis.  T^os  Angeles :— Referring  to  the  class  of 
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patients  mentioned  by  Dr.  Fleming,  stated  that  it  was  his 
custom  to  send,  all  such  to  a  dentist  after  his  own  work  had 
been  completed. 

Dr.  Ross  Harris,  Los  Angeles,  referred  to  the  saying  of 
Dench,  he  thought  it  was,  who  made  the  statement  "Every  cold 
in  a  child  is  due  to  an  adenoid."  No  child  was  too  young  to 
be  operated  upon.  His  paper  had  not  been  intended  to  be 
technical,  but  was  intended  rather  to  show  the  disastrous  effects 
of  non-interference  at  the  proper  time.  The  importance  of 
early  operation  in  this  class  of  patients  cannot  be  exaggerated. 


XXIII. 

AN  OPERATION  FOR  THE  PAINLESS  AND  BLOOD- 
LESS REMOVAL  OF  SUBMERGED  AND 
ADULT  TONSILS.* 

By  Francis  B.  KelIvOGG,  M.  D. 

los  angeles,  cal. 

The  procedure  which  I  am  about  to  describe  is  in  reaUty  a 
modification  of  Pynchon's  galvano-cautery  dissection.  In  the 
modification,  however,  the  role  played  by  the  cautery  is  less 
important  than  in  the  original. 

Indications : — It  is  especially  effective  in  the  removal  of  the 
so-called  submerged  tonsil.  It  also  has  obvious  advantages 
in  the  removal  of  adult  tonsils  of  any  class.  It  is  in  the  re- 
moval of  the  adult  tonsil  that  troublesome  hemorrhage  is  most 
often  met,  and  it  is  a  matter  of  no  small  moment  to  be  able  to 
practically  eliminate  this  disquieting  feature. 

The  operation  is  also  well  adapted  to  the  cases  of  submerged 
tonsillar  stumps  which  are  not  infrequently  left  after  tonsil- 
lotomy in  children.  These  stumps  do  not  usually  require  at- 
tention until  the  child  has  attained  sufficient  age  to  co-operate 
with  the  physician ;  a  very  essential  condition  precedent  to  the 
operation. 

Technique  of  the  Operation: — The  tonsils  and  pillars  are 
first  brushed  with  a  10  per  cent  solution  of  cocain  to  secure 
superficial  anesthesia.  A  few  drops  of  a  mixture  of  beta- 
eucaine  lactate  12  per  cent,  and  adrenalin  1-1000  equal  parts  is 
then  drawn  into  a  Pynchon  tonsil  syringe.  The  needle  is 
pricked  through  the  membrane  of  the  anterior  pillar  at  its 
middle  point,  and  a  drop  of  the  mixture  injected  under  the 
membrane. 

Care  must  be  taken  not  to  prick  through  the  pillar.  If  the 
membrane  only  is  penetrated  a  bleb  will  be  raised  by  the  in- 
jection. This  is  repeated  above  and  again  below  to  cover  the 
entire  pillar.  If  the  prick  of  the  syringe  is  slightly  felt  at  the 
first  injection,  the  second  and  third  are  not  felt,  as  a  result  of 
the  first. 

The  anterior  pillar  is  injected  for 'the  reason  that  it  is  liable 
to  be  touched  by  the  cautery,  and  is  much  more  sensitive  than 
the  tonsil  itself. 

♦Read  before  the  Western  Section  of  the  American  Laryngologl- 
cal,  RhinoloKical  and  Otological  Society. 
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After  injecting"  tlie  pillar,  the  neetlle  is  plunged  into  the 
stroma  of  the  tons.il  at  different  j^laces,  and  a  very  little  of  the 
mixture  injected  at  each  i)oint.  Here,  too,  care  must  be  taken 
that  the  point  of  the  needle  does  not  terminate  in  a  crypt  from 
which  the  anesthetic  escapes  into  the  throat.  In  the  latter  case 
it  can  be  seen  running'  out.  The  tonsil  after  injection  pre- 
sents a  pale,  bloodless  appearance.  Personally  I  have  used  a 
mixture  of  equal  parts  adrenalin  1-1000  and  cocain  10  per 
cent,  and  have  never  had  any  constitutional  symptoms  ex- 
cept in  one  case,  that  of  an  anemic  wash-blond  of  a  decidedly 
neurotic  type.  In  this  case  the  threatened  syncope  was  averted 
by  prompt  measures.  Since  learning  of  beta-eucaine  lactate, 
however.  I  would  recommend  using  it  in  place  of  cocaine  as 
the  safer  agent. 

The  tonsil  is  now  seized  with  volcellum  forceps  at  the  upper 
third  and  drawn  out  of  its  recess,  and  at  the  same  time  pushed 
i-lightly  back  toward  the  jjharynx  to  put  the  attachments  to 
the  anterior  pillar  on  the  stretch.  A  galvano-cautery  knife  at 
white  heat  is  now  entered  at  the  top  between  the  tonsil  and 
the  anterior  pillar  and  passed  downward,  hugging  the  tonsil, 
and  separating  it  well  from  the  pillar.  The  tonsil  is  then  drawn 
inward  and  forward  and  the  process  repeated  on  its  posterior 
aspect.  At  the  upper  part  the  cautery  dissection  is  carried 
deeper,  as  it  is  important  to  completely  separate  the  tonsil  from 
the  supratonsillar  fossa.  In  this  manner  the  tonsil  is  partially 
enucleated  by  the  cautery.  Instead  of  being  a  sessile  body  it 
is  now  pedunculated  simply  being  attached  to  its  bed  at  the 
base.  At  this  point  the  cautery  is  abandoned,  and  the  loosened 
tonsil  drawn  into  the  fenestrum  of  a  INIathieu's  tonsillotome, 
and  the  enucleation  completed. 

A  Mackenzie  tonsillotome  would  be  e(|ually  eflficacious,  and 
a  wire  snare  would  perhaps  be  better  than  either.  It  would 
still  further  preclude  the  possibility  of  hemorrhage,  although 
it  would  probably  increase  the  reaction. 

I  have  never  seen  any  tendency  to  secondary  hemorrhage 
after  this  operation,  and  believe  it  to  be  eflfectually  prevented 
bv  the  cautery,  while  the  primary  is  taken  care  of  by  the 
adrenalin  and  cautery  combined. 

I  have  used  this  operation  upon  children  as  young  as  ten 
years  of  age.  and  had  tliem  come  up  smiling  for  the  second 
tonsil  a  week  after  the  first. 

It  is  the  proper  treatment  for  diseased  adult  tonsils  with  a 
tendencv  to  cholesteatomatous  accumulations  in  the  crypts. 
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DISCUSSION. 

Dr.  W.  H.  Roberts,  Los  Angeles,  said  he  never  attempted 
the  cautery,  but  advocated  the  snare.  He  thought  the  snare 
safer,  as  the  tonsillar  artery  might  be  large ;  used  ether  as  an 
anesthetic  and  operated  always  with  the  patient  in  the  sitting 
position. 

Dr.  W.  D.  Babcock,  Los  Angeles,  agreed  in  the  use  of 
the  snare  and  thought  the  cautery  unnecessary. 

Dr.  E.  W.  Fleming,  Los  Angeles,  thought  it  difficult  under 
general  anesthesia  to  use  the  cautery,  and  that  children  resent 
an  operation  without  anesthesia.  Referring  to  Dr.  Miller's 
paper,  he  considered  tonsils  as  portals  of  tubercular  and 
other  infections,  and  that  when  diseased  their  removal  was 
indicated.  Many  tonsils  were  diseased  even  though  they  did 
not  seem  to  be  enlarged  or  prominent. 

Dr.  C.  F.  Welty,  San  Francisco,  referred  to  the  rheumatic 
symptoms  from  tonsilitis.  being  additional  indications  for  their 
removal. 

Dr.  H.  L.  Wagner,  San  Francisco",  stated  that  he  had 
made  investigations,  while  in  Wurzberg,  of  the  tonsil  and 
adenoid,  both  as  to  their  structure  and  their  absorption  prop- 
erties. He  believed  that  they  were  fetal  structures,  and  as 
such  have  no  ofifice  to  perform  in  after  life.  He  had  confirmed 
the  experiments  regarding  the  transmission  of  colored  par- 
ticles, and  said  the  tonsil  is,  as  it  were,  a  lymph  heart.  He  ex- 
pected to  show  at  the  next  State  meeting  a  dog's  lung,  in  the 
apex  of  which  are  colored  particles  that  were  absorbed  by  the 
tonsils  and  transmitted  to  the  lung. 

Dr.  Hill  Hastings,  Los  Angeles,  quoted  a  report  of  Dr. 
A.  J.  Lartigau  from  the  Pathological  Department  of  the 
Columbia  University,  who  made  a  study  of  hyperplasia  of  the 
tonsillar  tissue,  especially  in  reference  to  the  possibility  of 
tuberculosis  irtfection.  Dr.  Lartigau's  conclusion  were: 
"Primary  tuberculosis  of  adenoids  is  probably  more  common 
than  most  previous  studies  show.  Sixteen  per  cent  of  our 
series  contained  tubercle  bacilli,  10  per  cent  with  characteristic 
lesions  of  tuberculosis.  The  tubercle  bacilli  were  present  in 
small  numbers.  The  lesions  in  primary  tuberculosis  of  the 
adenoid  are  generally  close  to  the  epithelial  surface  and  focal 
in  character.  Occasionally  they  may  be  found  in  the  deeper 
parts  of  the  pharyngeal  lymphoid  tissue.     Tl  is  probable  from 
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our  experience  that  many  later  investigations  will  show  primary 
tuberculosis  in  10  per  cent  or  over  of  the  clinic  cases." 

Dr.  H.  A.  Kiefer.  Los  Angeles,  emphasized  that  a  com- 
plete removal  of  the  tonsil  is  a  difficult  operation  and  that  a 
rheumatic  history  is  often  found  in  chronic  tonsillitis. 

Dr.  F.  B.  Kellogg,  Los  Angeles,  said  that  there  are  ad- 
vantages of  an  eschar.  The  cautery  causes  a  sear  which  most 
effectively  destroys  tonsillar  tissue  that  might  be  left  by  a 
cutting  or  snare  operation.  The  soreness  is  never  more  than 
from  the-  use  of  a  knife,  for  the  cautery  only  separates  the 
adhesions. 


XXIV. 

SECTION  OF  TEMPORAL  BONE;  TEMPORAL  BONE 
OF  CHILD;  METAL  CAST  OF  EAR.* 

By  Hill  Hastings,  M.  D. 

los  angeles,  cal. 

Dr.  Hastings  presented  the  following  specimens  for  inspec- 
tion and  consideration : 

1.  A  section  of  the  temporal  bone  showing  productive 
osteitis  of  aditus  and  antrum. 

2.  The  temporal  bone  of  a  child  at  birth,  showing  the  high 
position  of  antrum  and  exit  of  the  facial  nerve. 

3.  A  metal  cast  of  the  ear,  including  the  mastoid  cells, 
cochlea  and  semicircular  canals. 

The  last  specimen,  he  said,  was  one  of  many  he  had  made, 
most  of  them  having  been  failures,  and  was  almost  perfect. 
He  said  that  he  had  made  the  casts  after  Politzer's  method, 
but  found  it  was  necessary  to  bore  a  hole  in  the  superior  semi- 
circular canal  to  provide  an  air  vent  before  pouring  in  the  hot 
metal  through  the  meatus.  Otherwise  the  labyrinth  was  not 
completely  filled.  The  child's  temporal  bone,  he  said,  showed 
another  point,  namely,  the  mastoid-squamous  suture,  in  which 
was  situated  the  antrum.  He  wished  particularly  to  state  that 
it  was  a  misconception  to  regard  the  antrum  as  a  part  of  the 
mastoid  process.  It  is  rather  a  part  of  the  middle  ear,  as  was 
shown  by  the  specimen.  Furthermore  this  conception,  which 
was  by  no  means  original,  he  said,  is  significant  in  getting  a 
correct  idea  of  inflammatory  conditions  of  the  middle  ear.  The 
general  practitioner  is  apt  to  believe  that  when  the  "mastoid 
antrum"  is  involved  in  the  course  of  a  suppurative  otitis,  the 
ear  trouble  is  the;i  dangerous.  As  a  matter  of  fact,  he  be- 
lieved that  the  antrum,  as  a  part  of  the  middle  ear,  is  inflamed 
in  everv  case  of  suppurative  otitis  media.  Its  mucous  mem- 
brane lining  is  continuous  through  the  short  aditus  with  that 
of  the  cavum  tympani,  and  it  is  quite  unreasonable  to  suppose 
that  a  suppurative  inflammation  of  its  mucous  membrane 
should  stop  at  an  imaginary  boundary  line  between  the  tym- 
panic cavity  and  antrum,  and  that  the  antral  mucous  mem- 
brane would  remain  normal. 

•Read  before  the  Western  Section  of  the  American  Laryngologl- 
cal.  Rhinological  and  Otological  Society. 
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If  this  fact  is  generally  known,  the  necessity  for  an  early 
incision  of  the  drum  membrane  will  be  more  impressed  on  the 
mind  of  the  general  practitioner,  as  the  best  abortive  measure 
against  mastoid  involvement. 


XXV.. 

EUSTACHIAN  CATHETERIZATION  THROUGH  THE 
MOUTH,  WITH  REPORT  OF  AN  ILLUS- 
TRATIVE CASE.* 

By  Hugo  A.  Kiefer,  A.  B.,  M.  D. 

LOS  ANGELES,   CAL. 

Eustachian  catheterization  via  the  oral  cavity  is  a  method 
we  meet  with  but  very  seldom  in  actual  practice.  I  have  met 
with  only  a  few  gentlemen  who  professed  to  use  it.  It  is  a 
method  not  to  be  recommended  for  the  ordinary  run  of  cases 
requiring  catheterization,  as  the  methods  of  Kramer,  Deleau 
and  others,  utilizing  the  nasal  passages  as  a  way  of  ingress, 
is  much  easier  of  performance  and  requires  less  time.  But  it 
is  too  valuable  an  adjunct  to  be  deserving  of  the  extreme 
neglect  that  has  been  accorded  it.  We  meet  with  occasional 
cases  in  which  the  methods  above  named  cannot  be  utilized 
on  account  of  nasal  obstructions,  and  for  such  cases  it  is  very 
fortunate  that  we  have  recourse  to  the  method  under  discussion. 

The  technique  is  not  difficult,  and  can  easily  be  acquired  by 
any  one  skilled  in  the  use  of  the  rhinoscopic  mirror.  The  oro- 
and  naso-pharynx  and  soft  palate  should  first  be  anesthetized. 
The  patient  then  depresses  the  tongue  with  an  ordinary  de- 
pressor, the  surgeon  manipulates  the  mirror  with  one  hand, 
and  with  the  other  hand  inserts  the  catheter  into  the  orifice 
of  the  Eustachian  tube,  using  for  this  purpose  a  metal  or  rubber 
catheter  (I  prefer  silver),  which  should  be  bent  in  a  long  curve 
at  the  distal  end  to  almost  90  deg.  from  the  shank.  Then  with- 
drawing the  mirror  and  laying  it  aside,  he  can  use  that  hand 
for  the  manipulation  of  the  Politzer  air  bag,  which  should  be 
armed  with  a  rounded  hard-rubber  tip,  which  will  fit  in  and 
close,  but  not  wedge  in  the  orifice  of  the  catheter.  The  prin- 
cipal difficulty  lies  with  patients  who  cannot  relax  the  palate 
sufficiently  to  afford  a  view  of  the  nasopharynx.  This  diffi- 
culty, when  it  exists,  can  usually  be  overcome  by  a  little  train- 
ing and  persistence,  and  the  use  of  a  local  anesthetic,  though 
there  are  some  cases  in  which  it  seems  impossible  to  accomplish 
this.     The  palate  retractor  may  be  tried  in  such  cases. 

Incidentally  it  can  be  said  that  this  method  is  cleaner  and 

*Read   before  the   Western   Section   of  the  American  Laryngo- 
logical,  Rhinological  and   Otological   Society. 
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involves  less  danger  of  carrying  infective  material  into  the 
middle  ear  than  when  the  catheter  is  carried  through  the  nasal 
chambers.  How  often  on  passing  a  catheter  through  a  nose 
apparently  well  cleansed,  and  withdrawing  it  again  without 
forcing  air  through,  may  we  find  a  plug  of  mucus  obstructing 
its  lumen. 

The  following  case  will  illustrate  about  the  class  of  patients 
to  whom  I  would,  and  do,  restrict  the  use  of  this  method : 

J.  C,  aged  38,  farm  hand,  presented  himself  for  treatment 
of  the  right  ear,  which  troubled  him  with  "fullness,"  and 
"ringing,"  and  "some  pain"  for  two  days  past.  Contracted  a 
cold  in  the  head  one  week  before  this,  from  which  he  had 
almost  completely  recovered.  General  health  good.  Has  al- 
ways had  difificulty  in  breathing  through  the  nose.  The  right 
tympanic  membrane  is  bulging,  transparent,  slightly  injected 
at  the  margins  and  presents  evidence  of  serous  fluid  behind  it 
to  the  level  of  the  umbo.  Very  little  tenderness  at  the  tip  of 
the  mastoid;  Rinne  negative;  temperature  99°  F.  Simple 
chronic  nasopharyngitis,  w'ith  some  evidence  of  the  recent 
coryza.  Both  of  the  middle  and  inferior  turbinates  are  much 
enlarged ;  a  cartilaginous  and  bony  spur  on  the  right  side  of 
the  septum ;  deflection  of  the  cartilaginous  septum  to  the  left. 

Repeated  attempts  at  Politzerization  failed  after  the  appli- 
cation of  adrenalin  and  cocain  to  the  orifice  of  the  Eustachian 
tube ;  catheterization  of  the  tube  through  either  nasal  chamber 
impossible  on  account  of  the  nasal  obstructions.  Catheteriza- 
tion through  the  mouth  was  tried,  after  cocainization,  with 
perfect  success  and  the  tympanum  inflated.  This  was  prac- 
ticed daily  for  a  period  of  six  days.  Thereafter  inflation  be- 
came possible  by  the  Politzer  method,  which  was  employed 
every  other  day  for  ten  days,  the  patient  making  an  uneventful 
recovery. 

It  may  be  added  that  the  patient  refused  absolutely  to  have 
any  operations  on  his  nose,  thereby  exposing  himself  to  the 
necesity  of  having  the  same  method  adopted  in  case  of  a  re- 
currence of  the  middle  ear  inflammation. 

DISCUSSION. 

Dr.  F.  B.  Kellogg  would  like  to  see  the  curve  of  the  catheter 
referred  to. 
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Dr.  W.  D.  Babcock  said  the  same  procedure  was  done  at  the 
Manhattan  Eye  and  Ear  Hospital  some  time  ago. 

Dr.  W.  H.  Roberts  said  Kyle  had  an  outfit  for  the  same  and 
he  saw  him  use  it. 

Dr.  A.  L.  Kelsey  had  catheterized  through  the  opposite 
nostril. 

Dr.  H.  A.  Kiefer  closed  by  acknowledging  his  indebtedness 
to  Dr.  Kyle  for  the  idea  he  followed  out. 


XXVI. 

DEMONSTRATION  OF  SEQUESTER  OF  THE  TEM- 
PORAL BONE  OBTAINED  DURING  A  MASTOID 
OPERATION. 

By  Henry  L.  Wagner,  M.  D. 

san  francisco,  cal. 

The  history  of  this  case  of  traumatis  mastoiditis  is  briefly 
as  follows : 

A  perfectly  healthy  man.  forty  years  of  age,  in  falling  from 
his  wagon  struck  the  back  of  his  head  upon  the  roadway.  He 
bled  from  the  nose,  ear  and  mouth  ;  unconscious  for  a  few 
hours,  intense  swelling  and  pain,  principally  on  the  left  side  of 
head  behind  the  ear,  combined  with  fever.  Patient  under 
treatment  by  his  family  physician  for  some  weeks.  During 
this  time  spontaneous  serous  discharge  from  the  middle  ear, 
which  later  became  purulent.  Two  months  from  time  of  ac- 
cident patient  came  to  my  observation.  He  then  had  regular 
pulse,  no  fever,  nor  pain  over  mastoid  region  by  pressure,  only 
a  very  copious  purulent  discharge  from  the  ear,  indicating 
that  the  mastoid  antrum  was  apparently  the  source.  Micro- 
scopic analysis  revealed  streptococci.  During  the  extensive 
mastoid  operation,  I  found  the  periost  very  adherent  to  the  bone, 
indicating  a  subsided  periostitis.  The  larger  part  of  the  mastoid 
bone  was  removed  from  the  zygomatic  cells,  including  them, 
clear  to  the  tip  of  this  bone,  disclosing  a  pneumatic  structure 
and  this  sequester  was  found  in  its  petrous  portion.  In  re- 
moving the  sequester  both  of  its  ends  were  broken  off ;  it  now 
measures  two  centimeter  in  length  and  one  in  width,  and  it 
was  at  least  a  centimeter  longer  before  being  broken.  Whether 
this  sequester  had  been  formed  by  the  process  of  streptococcic 
osteomyelitis,  or  by  fracture,  or  by  both,  is  difficult  to  say. 
The  patient  made  a  slow  but  uneventful  recovery.  Directly 
after  the  operation  not  the  slightest  trace  of  pus  was  observed 
to  come  from  the  middle  ear. 


XXVII. 
A  NEW  TONSILLOTOME. 
By  Edwin  Pynchox,  M.  D., 

CHICAGO. 

PROF.  RHINO-LARYXGOLOGV  AND     OTOLOGY,     CHICAGO     EYE,    EAR, 
NOSE   AND   THROAT    COLLEGE. 

At  the  meeting  of  the  American  Academy  of  Ophthalmology 
and  Oto-Laryngology,  at  Denver,  Aug.  2-i-26, 1904, 1  exhibited 
a  tonsillotome,  the  handle  of  which  was  a  continuation  of  the 
shaft  of  the  instrument  and  the  blade  of  which  was  spring 
actuated  so  as  to  automatically  remain  back  of  the  fenestra. 
It  was  illustrated  and  described  in  the  Dec,  1904,  issue  of  The 
Laryngoscope. 

As  a  result  of  further  experiment  I  have  changed  the  in- 
strument so  the  handle  is  at  less  than  a  right  angle  to  the  shaft 
of  the  blade.  In  this  way  more  pressure  can  be  applied  in 
its  use,  than  when  placed  at  the  usual  angle  which  is,  to  an 
equal  degree,  more  than  a  right  angle.  The  ring  through 
which  the  index  finger  is  placed  improves  the  grasp  and  also 
serves  as  an  auxiliary  handle  when  adjusting  the  mouth-gag 
etc.  In  order  to  retain  the  advantage  of  the  spring  actuated 
handle  I  have  employed  a  spring  quite  like  the  spring  of  a 
grapevine  shears.  In  this  way  it  can  be  used  equally  well 
in  either  hand  by  one  who  is  not  ambidextrous,  while  in  the 
position  shown  in  cut,  if  desired,  the  blade  can  be  re- 
volved so  its  concavity  will  be  in  the  opposite  direction,  by 
pulling  down  the  button  which  is  at  the  lower  end  of  the 
handle,  whereby  the  blade  is  unlocked,  so  it  can  be  revolved 
at  will,  there  being  a  stop  notch  on  either  side.  This  com- 
bination of  spring  and  handle  gives  to  the  hand  the  maximum 
degree  of  cutting  power. 

I  retain  the  form  of  blade,  curved  on  the  flat,  which  I  have 
previously  used  in  both  a  Mathieu  and  an  Ermold  tonsillotome, 
whereby  the  cut  conforms  to  the  normal  curve  of  the  faucial 
side  walls.  With  this  instrument  a  tenaculum  forceps  should 
be  used  to  pull  the  tonsil  well  through  the  D-shaped  fenestrum. 
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the  proximal  side  of  which  is  made  without  curve,  so  as  to 
materially  increase  its  area.  The  straight  edge  furthermore 
conforms  to  the  line  of  the  posterior  edge  of  the  anterior 
pillar,  and  is  therefore  better  than  if  curved. 

I  have  as  yet  had  made  only  one  size  of  this  instrument, 
the  fenestrum  of  which  is  lx?<^  inch,  which  is  too  large  for  a 
small  child  though  large  enough  for  the  largest  tonsil  which 
I  care  to  remove  with  a  tonsillotome.     In  all  cases,  before  use, 


it  is  desirable  to  first  sever  any  attachments  which  may  exist 
between  the  tonsil  and  either  pillar.  If  this  is  thoroughly  done 
a  very  large  tonsil  can  be  easily  pulled  through  the  fenestrum. 

By  removing  the  nut  at  the  spring  contact  end  of  blade  shaft 
and  unlocking  the  revolving  lock,  the  entire  cutting  portion 
can  be  quickly  removed  from  the  handle  for  sterilization. 
This  tonsillotome  has  been  perfected  for  me  bv  F.  A.  Hardy 
&  Co. 

Columbus  Memorial  Bldg. 


XXVIII. 

NASAL  OBSTRUCTION  A  CAUSE  OE  DEAFNESS. 

By  D.  H.  Trowbridge,  M.  D. 

fresno,  cal. 

I  have,  for  several  years,  been  endeavoring  to  settle  in  my 
own  mind,  the  real  importance  of  nasal  obstruction  as  a  causa- 
tive factor  of  middle  ear  catarrh,  and  after  observing  a  great 
many  cases  of  this  character,  I  am  fully  convinced  that  the 
obstruction  of  the  nares  is  responsible  for  a  great  deal  more 
disease  of  the  middle  ear  than  it  has  been  given  credit  for  in 
the  past. 

In  looking  over  several  text  books  on  the  disease  of  the 
ear,  I  was  unable,  in  some,  to  find  any  reference  to  the  nares 
and  their  relation  to  the  ears,  and  in  others,  very  little  space 
was  devoted  to  the  subject.  In  all,  however,  there  was  a 
liberal  space  allowance  given  to  the  pharyngeal  vault  and  the 
influence  of  its  disease  and  growths  on  the  hearing;  so  that 
one  would  suppose  that  the  anterior  and  middle  nasal  region 
had  but  little  to  do  in  influencing  the  proper  functioning  of 
the  ears. 

I  think  that  you  will  all  agree  with  me  that  in  examining 
cases  of  deafness  in  general,  we  find  in  a  very  great  percentage 
of  them,  a  decided  change  in  the  nose  from  the  normal.  In 
a  few  cases  of  deafness  wc  find  an  atrophic  rhinitis,  and  in 
such  cases  we  are  apt  to  have  an  atrophic  change  in  the 
middle  ear  as  well.  But  in  by  far  the  majority  of  the  cases 
of  middle  ear  catarrh  that  have  come  under  my  observation, 
it  has  been  my  •'experience  to  find  obstructive  changes  in  the 
nostrils. 

We  arc  all  perfectly  familiar  with  the  decided  effect  which 
adenoid  vegetations  in  the  pharyngeal  vault  have  upon  the  hear- 
ing, especially  in  children  and  in  young  people.  We  are  every 
day  finding  cases  of  this  kind  where  the  patient  is  almost  en- 
tirely deaf,  and  after  removing  the  adenoid  growth  thoroughly. 
we  find  in  a  few  days  that  our  patient  has  perfect  hearing. 
Now,  if  the  enlarged  third  tonsil  can  be  the  agency  in  produc- 
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ing  such  a  decided  influence  on  the  middle  ear,  it  seems  only 
reasonable  to  suppose  that  an  enlarged  and  tumified  middle  or 
lower  turbinate,  which  is  just  as  near  the  orifice  of  the  Eusta- 
chian tube,  and  is  of  the  same  continuous  mucous  membrane, 
should  produce  just  as  decided  an  effect. 

Again,  we  are  all  accustomed  to  have  a  patient  suffering 
from  an  acute  cold,  with  inflammation  of  the  membranes  lining 
the  nasal  cavities,  come  to  us  with  decided  reduction  of  hear- 
ing, which  is  entirely  relieved  as  soon  as  the  acute  cold  and 
congestion  in  the  nose  is  cured. 

Reasoning  from  the  above,  it  seems  to  me  that  the  only- 
natural  conclusion  to  draw  is,  that  where  we  find  a  patient 
who  is  suffering  from  chronically  obstructed  nostrils,  either 
by  enlarged  turbinates  or  deformed  septum,  he  is  in  dan- 
ger of  a  chronic  effect  on  the  middle  ear,  just  as  an  acute 
obstruction  will  produce  temporary  deafness.  I  make  it  a 
rule  to  examine  the  nostrils,  as  w^ell  as  the  pharyngeal  vault, 
in  every  case  of  deafness  that  comes  to  me.  And  during  the 
past  several  years,  I  have  commenced  the  treatment  of  a  num- 
ber of  these  cases  of  deafness  by  operating  on  the  nostrils 
to  obtain  a  thorough  ventilation  of  the  nostrils.  Of  course  this 
was  after  ascertaining  that  there  was  no  obstruction  in  the 
vault  of  the  pharynx.  If  there  was  a  septal  spur,  I  removed 
it.  If  the  obstruction  was  due  to  hypertrophied  turbinates, 
either  middle  or  lower,  I  did  a  turbinectomy  and  this  on  one 
or  both  sides,  as  the  anatomy  of  the  nostrils  demanded,  to 
procure  a  good,  free  and  open  nostril  on  both  sides. 

In  many  of  these  cases  I  have  been  gratified  to  find  decided 
improvement  in  the  hearing  after  from  two  to  four  weeks. 
In  cases  where  the  deafness  had  not  been  of  too  long  standing, 
or  too  severe  a  degree,  the  hearing  became  normal ;  in  others 
it  improved  to  some  extent,  and  in  still  others  of  a  more  deeply 
seated  character,  I  obtained  little  or  no  improvement  in  the 
hearing.  Many  of  these  cases  that  had  been  brought  to  find 
relief,  came  on  account  of  the  tinnitus,  which  is  often  the  first 
symptom  of  which  the  patient  complains,  even  before  he  real- 
izes that  he  is  becoming  deaf  at  all.  In  some  of  these  cases  the 
tinnitus  had  entirely  disappeared,  and  in  a  considerable  num- 
ber it  was  relieved  to  a  large  extent.  In  addition,  in  nearly 
all  cases,  the  patient  feels  the  relief  obtained  by  being  made 
to  have  free  nasal  respiration. 

The  results  mentioned  above  were  obtained   in  these  cases 
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without  any  Other  treatment.  Of  course,  I  do  not  beUeve  every 
case  of  deafness  will  be  cured,  or  even  helped,  by  the  above 
method  of  treatment.  Only  in  cases  where  the  changes  in  the 
middle  ear  are  not  too  far  advanced,  can  we  expect  to  obtain 
any  benefit  in  the  hearing.  However,  by  the  relief  of  the 
nasal  obstruction,  we  can  do  much  toward  staying  the  progress 
of  the  disease,  even  if  it  is  not  very  decidedly  helped,  and  this 
is  of  no  mean  value  to  a  patient  who  is  becoming  slowly  but 
surely  deaf. 

It  is  a  fact  that  is  not  entirely  clear  to  me,  that  the  deafness 
caused  by  an  enlarged  third  tonsil  is  quickly  cured  by  removing 
the  cause,  while  middle  ear  changes,  caused  by  other  nasal 
■obstructions  of  more  permanent  character,  are  more  persistent 
and  constant  and  much  more  likely  to  remain  permanent. 
However,  I  have  had  such  good  results  in  many  cases  follow- 
ing the  thorough  removal  of  nasal  obstructive  process  that  I 
can  not  but  feel  certain  that  it  is  a  very  decided  factor  in  the 
causation  of  deafness.  Therefore,  it  seems  to  me  it  is  most 
necessary  as  a  prophylactic  measure  if  for  nothing  else,  that 
we  make  it  a  rule  to  point  out  to  our  patients  the  need  of  ob- 
taining and  maint;dning  free  nasal  respiration  as  a  preventative 
of  possible  future  deafness,  even  where  it  has  not  already 
caused  middle  ear  changes. 

A  few  words  on  my  own  method  of  operating  on  these 
cases  may  not  be  amiss.  I  have,  in  recent  years,  almost  en- 
tirely discarded  the  electro  cautery  on  account  of  its  limited 
power  to  remove  tissue,  and  also  on  account  of  the  severe 
reaction  which  follows  its  use.  In  past  years  when  I  frequently 
made  use  of  the  cautery,  I  was  many  times  chagrined  to  find 
in  a  few  days  that  my  patient  had  a  suppurating  ear.  which 
I  felt  was  entirely  due  to  the  reaction  of  the  cautery.  Since 
discarding  it,  I  have  never  had  that  unpleasant  result,  except 
once,  and  that  in  a  case  where  excessive  hemorrhage  required 
a  secondary  plugging  of  the  nose  for  several  days.  Then  again, 
the  cautery  will  not  remove  any  of  the  bony  forn^'ition.  Hence, 
if  a  bony  spur  or  an  enlarged  turbinate  is  to  be  romoved,  it 
certainly  is  inadequate.  \[y  preference  is  for  the  trephine 
drill,  operated  by  a  motor  which  does  not  revolve  too  rapidly. 
With  this  I  drill  out  nearly  all  of  the  bone,  which  I  desire  to 
remove,  and  the  remaining  soft  tissue  can  easily  be  snipped  off 
with  a  Pynchon's  or  Hartman's  fenestrated  nasal  forceps. 

My  aim  in  these  cases  is  to  produce  a  large,  free,  open  nos- 
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tril,  and  if  we  stop  short  of  this  we  are  apt  not  to  obtain  re- 
sults. My  experience  has  been  that  if  I  err,  it  is  in  not  remov- 
ing enough  structure  and  that  when  the  nostril  is  healed,  that 
I  have  a  nostril  that  is  smaller  than  I  wanted,  rather  than  too 
large.  I  never  remember  finding  after  operating  that  I  had 
a  nostril  that  was  too  roomy,  but  on  the  contrary  many  times 
where  I  thought  I  had  removed  enough  tissue,  when  the  mem- 
brane was  entirely  healed,  I  found  I  had  removed  too  little. 
I  think  there  should  be  from  one-eighth  to  one-fourth-inch 
space  between  the  outer  wall  and  the  septum. 

I  do  not  for  a  moment  think  that  old  chronic  cases  of  middle 
ear  catarrh  can  be  cured,  or  very  much  relieved,  by  the  above 
method.  Where  once  the  condition  is  long  established,  it  is 
one  of  the  most  baffling  of  the  diseases  we  are  called  upon  to 
treat.  To  cure,  or  materially  improve  middle  ear  catarrh,  it 
is  necessary  to  begin  our  treatment  before  the  changes  in  the 
middle  ear  are  advanced  beyond  the  first  stage.  I  think  in 
cases  of  nasal  obstruction  in  which  the  middle  ear  disease  has 
not  been  of  too  long  standing  that  we  can  expect  much  from 
a  thorough  removal  of  the  obstruction. 

Do  not  understand  me  as  advocating  this  treatment  as  being 
sufficient  in  itself.  Of  course  I  make  use  of  the  ordinary 
methods  of  treatment  and  only  advocate  this  as  preparatory, 
as  it  were,  on  certain  select  cases  which  apply  to  us  for  relief. 

With  your  permission  I  will  report  just  a  few  cases: 

Case  1. — Mr.  B.  consulted  me  on  account  of  deafness  of 
left  ear.  Test :  Hearing  watch  R.— 72/72  L.— 24/72.  He  also 
complained  of  some  tinnitus,  and  as  he  was  a  cornet  player 
he  complained  of  a  peculiar,  unnatural  resonance  in  the  ear 
when  making  certain  notes.  I  found  decided  nasal  obstruction 
on  both  sides,  but  most  decided  in  the  left  nostril.  This  was 
removed,  and  by  the  time  the  wound  was  healed,  his  hearing 
was  almost  normal,  even  before  the  right  nostril  was  operated 
upon.  He  still  retains  improvement  under  occasional  infla- 
tions. 

Case  2. — Miss  P.,  a  teacher,  was  referred  to  me  by  Dr.  Flem- 
ming  on  account  of  deafness  of  two  or  three  years'  standing. 
Both  lower  turbinates  were  prominent.  I  advised  operation, 
and  removed  both  lower  turbinates  at  different  sittings.  Her 
tinnitus  has  disapeared,  and  although  I  have  not  seen  her 
recently,  her  physician  reports  her  much  improved  in  hearing, 
and  very  much  pleased. 
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Case  3. — Mrs.  B.,  consulted  me  on  account  of  a  chronic 
middle  ear  catarrh  of  several  years'  standing.  Her  hearing 
was  considerably  reduced,  being  for  the  watch  R. — 43/72 
L. — 3/72.  On  account  of  the  chronic  condition  and  the  length 
of  time  she  had  been  suffering,  I  did  not  give  her  much  en- 
couragement. I  explained  her  case  to  her,  and  told  her  we 
could  only  try,  and  promised  her  nothing.  I  operated  on  the 
left  nostril,  which  was  not  as  decidedly  obstructed  as  many 
cases  I  have  examined.  After  the  nostril  was  entirely  healed, 
with  the  aid  of  a  few  inflations,  I  found  her  hearing  consider- 
ably improved  for  the  voice,  and  for  the  watch  she  heard 
60/72  in  right  and  15/72  in  left.  Being  an  improvement  of 
12/72  with  right,  and  15/72  with  left.  This  was  really  better 
than  I  had  expected  in  thise  case,  on  account  of  the  length  of 
time  she  had  been  suffering. 

I  could  report  other  cases  of  like  character,  so  that  I  can 
but  feel  that  in  treating  middle  ear  cases  without  giving  due 
attention  to  the  nostrils,  we  are  neglecting  a  most  important 
part  of  our  treatment. 

DISCUSSION. 

Dr.  E.  W.  Fleming,  Los  Angeles:  As  he  understood  the 
paper.  Dr.  Trowbridge  advocated  nasal  treatment  for  deafness 
more  as  a  preventative  than  as  a  cure.  To  this  Dr.  Fleming 
agreed.  He  did  not  believe  that  operations  for  well  established 
middle  ear  conditions  would  be  of  much  avail.  K  operation 
procedures  are  advocated  in  these  cases,  they  should  be  urged 
because  of  rhinologic  reasons.  If  nasal  obstruction  did 
not  exist,  operation  was  not  indicated.  In  cases  of  recent 
ear  deafness,  ventilation  of  the  tube  and  ear  could  be  improved 
by  clearing  nose  of  obstructions,  but  as  a  routine  measure  for 
well  marked  chronic  catarrhal  inflammation  of  the  middle  ear, 
he  had  not  had  much  success  by  such  procedure.  Where  there 
was  posterior  hypertrophy  of  the  middle  turbinate,  then  re- 
moval of  posterior  hypertrophy  led  quite  frequently  to  im- 
provement, so  far  as  head  noises  were  concerned. 

Dr.  C.  F.  Welty,  San  Francisco:  To  get  at  the  bottom  of 
this  problem  of  obstruction,  it  was  necessary  to  determine,  first, 
what  was  to  be  done,  and  second,  how  was  it  to  be  done.  Deaf- 
ness could  lie  classified  as  of  three  kinds,  and  two  of  these 
forms,  viz.,  labyrinthine  aflFections  and  oto-sclerosis.  would  give 
no  response  to  nasal  treatment.  \Miere.  however,  an  adhesion 
or  catarrhal   process   with  organized    exudate    binding  down 
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the  small  bones  was  found,  there  a  response,  and  an  immediate 
one  at  that  ( forty-eii^ht  hours)  might  be  expected  to  show 
itself.  A  contributing^  cause  to  deafness,  be  it  an  hypertrophy 
or  a  deformed  septum  was  always  to  be  removed.  Prefers 
scissors  and  knives  to  cautery  in  this  class  of  operations. 

Dr.  R.  \\".  Miller,  Los  Ano^eles,  took  it  that  Trowbridge's 
cases  mere  mostly  children,  afflicted  with  catarrhal  deaf- 
ness. Dr.  Miller  believed  in  conservatism  in  nasal  opera- 
tive surgery,  for  too  often  too  great  a  removal  of  tissue  leads 
to  subsequent  atrophy  and  loss  of  function  of  nasal  tissue.  A 
good  rule  would  be  never  to  destroy  so  much  of  the  turbinates, 
that  in  acute  rhinitis  there  would  be  an  absence  of  contact 
and  pressure. 

Dr.  D.  H.  Trowbridge.  San  Franciso :  In  closing  the  dis- 
citssion.  stated  that  it  might  be  unwise  to  remove  too  much 
nasal  tissue,  but  he  had  never  seen  a  patient  where  such  had 
been  the  case.    As  a  rule,  too  little  is  removed. 


XXIX. 


THE  MORPHOLOGY  AND  EMBRYOLOGY  OF  THE 

NASAL  FOSSAE  OF  VERTEBRATES 

By  Leon  Dieulafe, 

Translated  by  Haxau  W.  Loeb. 

•  {Contimied  from-  the  March  Annals.) 

Mammals. 

tuJ^offht'  '"''r  °'  '™""™''''  "''  ^^"^■•'"  P'^"'  °f  «•«  struc- 
ture of  the  nasal  apparatus  is  almost  the  same   the  variation, 

be,ng  ,n  the  dimensions  of  the  nasal  cavitv.  th;  d  snositio,   o 
..s  or,fices  and  turbinals  and  the  amplitude  of  the  sinuses 
Nasal  CA^ixy.-The  usual  shape  of  the  nasal  eavitv  is  that 

anterior^  The  turbmals  modify  the  shape  of  the  walls  and 
lessen  the  lumen.  The  length  of  the  eav^t,-  is  general  pro 
porttonate  to  the  length  of  the  head  and  particular  y  o  the 
length  of  the  snout..  The  influence  of  the  alimentar  raiment 
a  arge  faeto,  m  these  variations,  while  the  height  a'd  size 
are  dependent  upon  the  e.xtension  of  the  respiraton  apparatus 
ExTERN-.vL  ORiFiCE.-The  anterior  or  external  orifice  is  sur 

s  ofte     weVde'  T    :'  '?,'^  '"'  ^"^^hed.    The  musculature 
otten  uell  developed  and  Wiedersheim   (1890)   reports  the 
ex.s.ence  of  sphincters  and  special  valves  in  diving Trnma' 
The  onfices  are  often  situated  behind  the  en<l  o1  the  sot 

Ko,lent,a.  etc.)  .  sometmics  they  are  prolonged  into  a  tube  in 
«h.ch  case  a  cartilaginous  canal  lies  anterior  to  thel'sa  ton" 
am  arfculates  «Mth  them.  This  is  the  case  in  ^n  a  Is  „  ,h 
projectmg  snouts  (bears,  moles).  The  snout  of  the  nit  ,  , 
ng,<   tube  .surrounded  by  circtdar  fibres.     Sometime    tl^^nl'a 

Ll     ,  /  ,     ; ,     '"'■  "'■''''"  "'••">■  "«  °"  the  dorsal  surfaces  of 

kele,:,     ;'!,      "  ""'^^  °V'"  ^^•^"''"^'-    T'-  -rtilagL." 

nose    f  .1  .  T°"":^"  "^'^"'  '™-^-  '^"^  i"»'"|.lo.e.  as  in  the 

no.se  of  the  s„hpeds  and  runnnants.    Finally  the  external  orifice 
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may  have  rigid  borders,  as  in  Ornithorhynclius,  in  which  it 
perforates  the  superior  surface  of  the  horny  box  which  sup- 
ports the  maxillary. 

Blow  Hole  of  the  Cetaceans. — There  are  certain  whales 
which,  on  account  of  the  sincjle  blow  hole,  are  considered  as 
monorrhinal.  In  reality,  the  blow  hole  leads  into  a  chamber 
(spiracular  cavity)  in  which  the  two  nares  end.  Some  valves 
(valves  of  v.  Baer)  separate  the  spiracular  cavity  from  the 
nares.  These  cavities  send  diverticula  in  various  directions 
(spiracular  sacs  and  nasal  sacs).  The  nares  are  provided  with 
dilator  muscles,  retractors  of  the  nasal  alae  and  constrictors  of 
the  nose.  In  the  sperm  whale  the  nasal  re.fjion  is  si^ecially  af- 
fected by  the  asymmetry  of  the  cranium.  The  blow  hole  is  to 
the  side  of  the  median  line.  The  left  naris  has  normal  dimen- 
sions, the  rio^ht  is  lare^e,  but  it  ends  in  a  true  nasal  cavity 
(Pouchet  and  Beauregard,  1885).  According  to  Pouchet 
(1889),  the  symmetrical  position  of  the  blow  hole  of  cetodonts 
may  be  explained  on  the  supposition  tliat  the  latter  is  formed 
bv  the  naris  of  the  corresponding  side  (left  in  the  sperm 
whale)  into  which,  by  special  embryogenetic  process,  the  nasal 
cavity  of  the  opposite  side  opens.  JHe  noted  in  an  embryo  of 
the  sperm  whale,  that  the  right  naris  was-  obliterated  by  epi- 
thelium, and  the  communication  between  the  two  cavities  ef- 
fected through  the  agency  of  the  epithelial  expansions,  orig- 
inating from  the  nares  themselves  and  giving  origin  in  a  gen- 
eral way  to  the  sacs  of  the  blow  hole. 

Kiikenthal  found  the  nares  fused  together,  forming  a  vesti- 
bule, in  embryos  of  the  dolphin. 

Abel  (1902)  attributed  to  the  position  of  the  nasal  fossa  the 
cause  of  the  cranial  asymmetry  in  the  odontocetes,  but  accord- 
ing to  this  author,  this  does  not  depend  upon  a  superficial 
asymmetry,  because  the  external  nares,  which  are  found  in  the 
skin,  remain  in  the  median  line  in  the  animals  which  he  has 
studied.  The  deformity  is  in  the  bony  system.  The  asymmetry 
of  the  cranium  is  greater  in  the  varieties  where  the  nares  are 
placed  higher  up  (Platanistidae,  Ziphiinae)  ;  on  the  contrary, 
when  the  nares  are  placed  more  anteriorly,  the  bilateral  sym- 
metrv  hardly  deviates  (Zeuglodon.  Phocaena.  Neomeris,  Cyrto- 
delphis)  ;  on  the  other  hand,  in  young  animals  in  which  the 
nares  are  found  much  in  advance  of  the  cranium,  the  asym- 
metry is  very  slight  or  nil.  The  recession  of  the  nares  allows 
the  animal  to  breathe  when  only  a  small  portion  of  the  head 
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is  outside  of  the  water.     The  principal  bony  modifications  are 
in  the  nasal  and  interparietal  bones,  which  become  rudimentary. 

Choanae. — The  posterior  orifices  or  choanae  end  in  the 
pharynx  behind  the  soft  palate.  The  air  which  goes  through 
the  nasal  cavity  passes  through  the  pharynx  before  reaching 
the  larynx.  In  certain  cases  the  air  enters  directly  into  the 
larynx,  when  it  occupies  a  very  high  position  and  ascends  just 
behind  the  soft  palate  (solipeds).  The  opening  of  the  choanae 
is  placed  sometimes  in  a  vertical  plane  (monotremes,  mar- 
supials, proboscidians  and  primates),  and  sometimes  in  an 
oblique  plane  (carnivora,  ruminants,  solipedes).  The  two 
pterygoid  processes  limit  a  sort  of  fossa,  very  variable  in  its 
extent,  into  which  the  two  choanae  open. 

Naso-palatine  Canal. — We  find  not  only  an  incomplete 
palatal  vault,  as  in  birds,  but  also  a  communication  persisting 
between  the  nasal  and  the  buccal  cavities  in  their  anterior 
region.  This  is  the  canal  of  Stenson,  incisor  foramen  or  naso- 
palatine canal.  It  was  discovered  by  Stenson  and  described  by 
Bartholin,  \''erheyen  and  Santorini.  It  is  not  patent  in  all 
mammals.  Lieutaud,  Bertin,  Heister,  Holler,  Portal,  Boyer 
and  Scarpa  claim  that  it  is  impossible  to  enter  the  mouth  from 
the  nasal  cavity  through  this  canal,  especially  in  man,  in  whom 
it  is  most  atrophied.  Jacobson  and  Cuvier  are  in  accord  with 
this  opinion.  According  to  Rosenthal,  Weber,  Huschke  and 
Arnold,  it  is  normally  perforated.  Leboucq  (1881)  has  ob- 
served in  several  human  fetuses  (4th  and  5th  month),  that  the 
canal  was  precociously  obliterated  by  the  accumulation  of  an 
epithelial  mass.  The  palatal  papilla,  which  Merkel  considers 
as  a  sensory  organ,  is  placed  between  these  tvyo  orifices  or 
their  remains  in  man. 

Skeleton. — The  internal  wall  is  a  septum  formed  by  the 
vomer,  a  cartilaginous  lamina  and  the  vertical  plate  of  the 
ethmoid.  The  inferior  wall,  slightly  concave  transversely,  is 
composed  of  the  palatal  laminae  of  the  superior  maxillary  and 
of  the  palate  and  a  process  of  the  intermaxillary.  The  roof 
or  superior  wall  is  formed  by  the  nasal,  the  nasal  spine  of  the 
frontal,  the  cribriform  lamina  of  the  ethmoid  and  the  body  of 
the  sphenoid.  The  intermaxillary,  the  superior  maxillary,  the 
lachrymal,  the  lateral  mass  of  the  ethmoid  and  the  vertical 
lamina  of  the  palate  constitute  the  external  wall. 

The  osteology  has  been  studied,   with  much   detail,   in  the 
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works  on  human  anatomy,  comparative  osteology  and  mono- 
graphs on  certain  mammals  (clog,  cat  and  rabbit),  so  that  we 
need  not  give,  as  in  the  preceding  groups,  a  special  description 
of  each  IxDne  of  the  nasal  framework.  We  will  give  details 
only  of  the  arrangement  of  the  bones.  In  the  monotremes 
(Ornithorhynchus  and  Echidna)  it  is  difficult  to  distinguish 
the  sutures  between  the  different  bones  of  the  cranium  and 
the  face.  The  facial  wall  is  elongated,  and  in  the  Ornitho- 
rhynchus the  superior  maxillaries  support  a  horny  box. 

The  marsupials  have  nasal  bones  which  are  larger  behind 
than  in  front,  of  which  the  anterior  border  is  free  and  the 
external  border  articulates  with  the  intermaxillary.  The 
superior  maxillary  is  very  long  and  the  posterior  third  of  its 
inferior  border  is  provided  with  tooth  sockets.  The  palatal 
laminae  of  the  palate  bones  are  very  extensive. 

The  cetaceans  have  bones  which  are  very  great  in  volume, 
the  maxillary  and  intermaxillary  being  very  large  longitudin- 
ally. They  have  been  studied  by  Abel  (1902)  in  the  Eurhino- 
delphis  (dolphins  of  the  upper  Miocene).  These  animals  pos- 
sess a  double  orifice  (foramen  olfactorium)  for  the  passage  of 
the  olfactory  nerve,  while  the  nerves  no  longer  exist  in  the 
true  delphinides. 

In  Edentata  (ant-eater),  the  bones  of  the  face  have  an  ex- 
cessive length,  constituting  a  true  cylindrical  beak,  which  is 
flattened  on  its  inferior  surface.  The  nasal  fossae  have  the 
form  of  funnels;  the  nasal  bones,  which  are  very  long,  arc  nar- 
rowed towards  their  posterior  part  so  as  to  pass  between  the 
anterior  spine  of  the  frontal  and  the  superior  maxillary,  their 
anterior  extremities  reaching  that  of  the  superior  maxillary. 
The  palatal  lamina  of  the  palate  bones  are  very  large.  The 
pterygoids  aid.  posteriorly,  in  forming  the  nasal  floor.  An- 
teriorly, the  nasal  cavities  are  separated  by  the  vomer ;  pos- 
teriorly they  communicate  extensively  with  one  another. 

The  nasal  bones  of  the  Insectivora  (hedgehog)  arc  only 
narrow  bony  bands,  hardly  perceptible.  On  the  other  hand, 
the  intermaxillary  are  very  well  developed  in  size  and  form 
a  part  of  the  nasal  ro'of.  The  nasal  bone  articulates  with  the 
internal  border  of  the  intermaxillary  throughout  the  whole  of 
its  anterior  extremity.  The  ])alate  bones  are  joined  with  the 
superior  maxillaries  without  distinct  limits.  The  pachyderms 
have  massive  bones.  In  the  tapir,  the  intermaxillaries  are 
joined  together  in   the   median   line ;  posteriorly   they   do  not 
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reach  the  nasal  bone.  The  internal  or  superior  border  of  the 
maxillary  ascends  posteriorly  and  articulates  with  the  descend- 
ing- process  of  the  nasal.  The  intermaxillaries  take  only  a 
very  restricted  part  in  the  formation  of  the  palatal  vault.  The 
nasal  bone,  large  posteriorly,  becomes  thin  anteriorly ;  the 
process  which  articulates  with  the  maxillary  passes  from  the 
posterior  part  of  the  external  border.  It  is  directed  down- 
ward, then  forward,  forming  a  sort  of  prop  which  supports 
the  nasal  roof. 

Among  the  probiscidians.  the  hippopotamus  has  very  long 
nasal  fossae,  in  conformity  with  the  head.  The  anterior  ori- 
fices are  bordered  by  the  lateral  masses  appertaining  to  the 
intermaxillar>-.  which  are  not  distinctly  separated  from  the 
maxillaries  in  these  animals.  The  nasal  bones  have  a  quad- 
rilateral form  ;  posteriorly  it  is  difficult  to  distingush  them  from 
the  frontal. 

In  the  elephant  the  intermaxillary  is  very  large  and  very 
long.  Its  body  is  well  developed  and  carries  the  anterior  nasal 
orifice  towards  the  middle  of  the  face.  The  two  anterior  nasal 
orifices  end  in  a  large  excavation  which  overhangs  a  median 
pyramidal  ridge  belonging  to  the  nasal  bones,  which  fuse 
completely  with  the  frontal.  At  the  bottom  of  this  antrum, 
the  vomer  separates  the  two  nasal  fossae.  The  external  wall 
is  formed  only  by  a  thin  bony  lamella,  external  to  which  a 
large  hollow  cavity  is  found  in  the  superior  maxillary.  To- 
wards the  middle  portion  of  the  cavity,  the  external  surface  is 
convex  and  the  lumen  narrowed.  The  floor  of  the  nasal  fossae  is 
very  narrow  compared  to  the  dimensions  of  the  head. 

In  the  solipedes  (hor.se  and  ass)  the  intermaxillary  does  not 
reach  the  frontal.  It  reaches  the  external  lx)rder  of  the  nasal 
bone  at  the  union  of  the  anterior  with  the  middle  third. 

The  intermaxillary  of  the  ruminants  stops  at  the  superior 
border  of  the  myaxillary  without  reaching  the  nasal  junction. 
in  which  case  it  has  the  same  disposition  as  in  that  of  the  soli- 
pedes. 

-Among  the  rodents  the  guinea-pig  has  very  large  nasal 
bones,  which  are  in  contact  with  the  intermaxillaries  through- 
out their  external  border.  They  lie  between  the  nasal  and  the 
superior  maxillary  as  far  as  the  frontal. 

In  the  bear  (Carnivora)  the  nasal  bones  are  long,  and  the 
intermaxillary  passes  backward  to  the  frontal.  The  primates 
resemble  man  so  much  that  there  is  little  difference  from  an 
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osteologic  point  of  view.  The  intermaxillaries  are  very  dis- 
tinct, as  in  other  mammals,  while  in  man  they  are  completely 
fused  with  the  superior  maxillary.  The  nasal  bones  of  the 
monkey  are  solidly  united  to  one  another  and  almost  fused. 

In  man  the  internal  w'all  or  nasal  septum,  formed  by  the 
vomer,  the  perpendicular  lamina  of  the  ethmoid  and  the  carti- 
lage of  the  septum,  does  not  always  divide  the  nasal  fossae 
into  two  equal  cavities.  It  is  often  asymmetrical  and  in- 
clined to  the  right  or  left.  The  septum  is  always  symmetrical 
in  the  first  years  of  life.  In  the  adult,  on  the  contrary,  it  is 
asymmetrical  in  more  than  half  the  cases.  Cloquet  expresses 
the  opinion  that  the  curvature  depends  upon  a  primitive  law 
of  organization.  This  deviation  seems  to  us  to  be  due  to  the 
asymmetry  of  the  face,  which  may  be  considered  normal  and 
\vhich  is  found  in  the  most  beautiful  faces.  Exaggerated,  an- 
noying deviations  may  be  produced  by  inflammation  of  the 
mucosa,  under  the  influence  of  which  the  physiologic  curve  of 
the  subjacent  cartilage  is  accentuated. 

LuMEX  OF  THE  Nasal  Cavity. — Ridges  encumber,  modify 
and  complicate  its  form  in  various  ways.  These  ridges,  the 
turbinals,  are  inserted,  on  the  external  wall,  and  on  the  eth- 
moid. Between  their  bases  of  insertion  are  spaces  in  the  form 
of  fossae,  known  as  the  meatuses.  Between  the  free  border 
of  the  turbinals  and  the  septum  the  lumen  is  more  or  less  nar- 
row, forming  an  irregular  canal,  dilated  in  its  middle  part  and 
narrowed  at  its  extremity.  In  viewing  a  transverse  section  of 
the  nasal  fossae,  made  at  the  region  of  their  greatest  vertical 
height  (Fig.  20),  one  becomes  immediately  impressed  with 
the  reciprocal  relations  which  exist  between  the  respiratory  and 
olfactory  portions.  The  superior  part  of  the  lateral  wall,  in 
man.  is  so  close  to  the  nasal  septum  that  there  is  only  a  narrow 
cleft  between  them.  The  mucosa  which  covers  this  region 
has  a  structure  and  appearance  different  from  that  covering 
other  points  of  the  cavity,  and  we  shall  study  this  under  the 
name  of  the  olfactory  mucosa.  The  subjacent  respiratory  pas- 
sageway, enlarged  at  the  level  of  the  meatuses  and  narrowed 
at  the  level  of  the  turbinals,  is  separated,  in  man,  according  to 
Meyer  (1885),  from  the  olfactory  cleft  by  the  free  border  of 
the  middle  turbinal,  which  corresponds  to  a  slight  swelling  of 
the  nasal  septum. 
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Nasal  catarrh  may  easily  cause  an  almost  complete  oblitera- 
tion of  this  narrow  hiatus,  and  one  may  therefore  understand 
how  this  affection  may  occasion  frequent  interference  with  the 
perception  of  odors. 

The  nasal  fossae  of  quadrupeds  are  not  separated  into  two 
but  into  three  cavities,  because  of  the  tremendous  development 
and  horizontal  position  of  the  terminal  lamina  of  the  ethmoid. 
They  are  the  anterior,  which  encloses  the  inferior  turbinal,  the 
posterior,  situated  between  the  floor  of  the  nose  and  the  ter- 


Flg.  20 — X  34.3.  Mouse  (transverse  section  of  the  nasal  cavity 
comprising  the  organ  of  Jacobson  and  showing  the  olfactory  and 
respiratory  regions).  1.  Olfactory  epithelium;  2.  Ethmo-turbinal; 
3.  Superior  maxillary;  4.  Maxillary  sinus;  5.  Maxillo-turbinal;  6. 
Organ  of  Jacobson. 


minal  plate  (nasopharyngeal  canal  of  Dursy),  and  the  su- 
perior, placed  above  the  preceding-  and  containing  the  olfactory 
margins  (Zuckerkandl). 

Into  the  meatuses  open  the  accessory  cavities,  true  expan- 
sions of  the  nasal  mucosa  into  the  facial  bones.  In  certain 
cases,  in  which  one  of  these  cavities,  the  frontal  sinus  or  the 
maxillary  sinus,  is  found  open  by  some  accident,  it  may  be 
shown  that  the  mucosa  which  covers  it  transmits  no  olfactory 
impression.    These  sinuses,  therefore,  should  occupy  a  special 
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relation  to  the  respiratory  passageway.  With  tlie  exception  of 
the  sphenoidal  sinus  and  the  posterior  ethmoidal  cells  which 
open  into  the  olfactory  region  (superior  meatus  and  olfactory 
or  ethmoidal  fossa),  all  the  other  cavities,  especially  the  most 
important  (  frontal  sinus,  maxillary  sinus  and  anterior  eth- 
moidal cells),  open  into  the  middle  meatus  helow  the  middle 
turbinal. 

Before  undertaking  the  study  of  the  nasal  mucosa  we  shall 
study  the  ridges  and  the  anfractuosities  which  they  cover: 
1.  turbinals  ;  ?.  sinuses. 

Ti'RBiXAi,  Ari'AKATi'S. — W'o  may  distinguish  three  turbinals 
in  man:  inferior,  middle  and  superior.  This  division  cannot  be 
equally  applied  to  all  mammals.  It  is  therefore  preferable  to 
(litTcrentiate  the  turbinals  after  the  terminology  of  Schwalbe, 
Zuckerkandl.  Seydel  and  Killian.  into  maxillo-turbinal'.  naso- 
turbinal  and  ethmo-turbinals. 

The  baso-turbinal  of  Schonemann  is  classed  with  the  ethmo- 
turbinals. 

M.wii.LO-TURBiNAi.  (Inferior  turbinal.  concha  maxillaris). 
— This  is  a  ridge,  elongated  antero-posteriorly.  inserted  upon 
the  nasal  surface  of  the  superior  maxillary.  The  lamina  of 
insertion  is  directed  towards  the  interior  of  the  nasal  cavity, 
and  there  it  rolls  up  or  branches,  its  form  of  ten  becoming  very 
complicated.  Harwood  distinguished  two  principal  forms: 
twisted  turbinals  (Herbivora)  and  branching  turbinals  ( Car- 
nivora).  Zuckerkandl  (1887)  divides  the  various  forms  of 
inferior  turbinals  of  mammals  into  two  types :  coiled  tur- 
binals and  branched  turbinals.  The  coiled  turbinals  may 
present  a  ouv  or  two  coiled  laminae;  in  the  latter  case  there 
is  a  su])erior  and  an  inferior.  The  coiled  turbinal  always 
leaves  a  certain  space  between  its  free  surface  and  the  septum  ; 
the  branched  turbinal  may  completely  obstruct  the  nasal  lumen. 

The  monotremes  studied  by  Zuckerkandl  (  Echidna  and  Or- 
nithorynchus  )  present  dififerences  in  the  disposition  of  the  in- 
ferior turbinals.  In  Echidna  aculeata  typica.  the  inferior, 
turbinal  is  an  elongated  projection  which  has  two  grooves  upon 
its  free  surface ;  there  is  hardly  a  trace  of  rolling. 

In  an  Echidna  of  undetermined  species,  two  lamellae  ex- 
tended from  the  lamella  of  origin,  one  directed  downwards 
and  one  directed  upwards.     The  grooves  placed  upon  the  free 


(1)     Turbinal  comes  from  turbo,  turbinis.  meaning;  rotation. 
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border  of  these  lamellae  are  doubled  by  secondary  lamellae, 
which  is  the  beginning  of  a  ramification.  In  Ornithorhynchus 
paradoxus,  the  surface  of  the  turbinal  is  divided  into  17 
lamellae ;  here  the  secondary  lamellae  are  branched  into  ter- 
tiary lamellae  and  these  latter  are  rolled  up  at  their  extremi- 
ties. 

According  to  Allen  and  Otto  Grosser  (1902),  the  Cheirop- 
tera of  the  Insectivora  have  an  inferior  turbinal  in  the  form  of 
a  long  band.  We  have  studied  the  badger,  which  has  a  very 
well-developed  inferior  turbinal.     Its  pedicle  is  long  and  thin. 


Fig.  21.  Twice  natural  size.  Badger  (transverse  section,  show- 
ing spongy  network  formed  by  the  ramifications  of  the  niaxillo- 
turbinal).     1.  Naso-turbinal;  2.  Maxillary  sinus;  3.    Maxillo-turbinal. 


Upon  its  middl<{:  portion,  and  upon  an  extent  equivalent  to  one- 
half  of  its  length,  it  supports  a  large  round  mass,  convex  upon 
its  superior,  inferior  and  external  surfaces,  flattened  upon  its 
internal  surfaces  and  cut  into  a  very  large  number  of  lamellae 
extending  antero-jxxsteriorly. 

We  have  here  a  beautiful  type  of  branched  turbinal.  In  a 
very  interesting  transverse  section  (Fig.  21)  we  may  see  that 
it  fills  up  the  nasal  cavity,  which  is  very  spacious.  The  lamellae, 
which  are  irregularly  i)ranched  a  great  number  of  times,  in- 
clude between  them  .some  spaces,  areolar  in  appearance,  which 
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give  to  the  inferior  turbinal  a  sponge-like  aspect.  The  re- 
spiratory air  is  absohitely  obHged  to  pass  through  this  mesh- 
work.  Similarly  the  inferior  turbinal  in  the  elephant  is  cut 
up  into  numerous  vertical  lamellae. 

In  the  ruminants  there  are  two  coiled  laminae,  as  in  the 
pachyderms.  In  the  sheep  the  antero-posterior  extent  of  the 
turbinals  is  very  large.  The  middle  region  forms  a  strong 
prominence    which    is    flattened    laterally,    very    high,    and    is 


Pig.  22.  Six-sevenths  natural  size.  Sheep  (transverse  section 
showing  double  rolling  of  the  maxillary  turbinal).  1.  Naso-turbinal; 
2.  Maxillo-turbinal;  3.  Maxillary  sinus;  4.  Cartilaginous  septum;  5. 
Vomer. 


composed  of  two  parts,  one  situated  above,  the  other  below  the 
lamina  of  origin.  In  the  transverse  section  (Fig.  22)  it  may 
be  easily  seen  that  each  of  these  parts  is  a  coiled  lamina, 
the  upper  one  describing  about  a  turn  and  a  half,  the  inferior 
one  complete  turn.  The  solipeds  (horse  and  ass)  have  a  very 
voluminous  inferior  turbinal.  but  it  has  only  a  single  coil. 
In  the  rodents  (rat  and  guinea  pig)  the  anterior  extremity 
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of  the  turbinal  reaches  the  level  of  the  nares.  There  is  only 
one  roll,  directed  upwards. 

The  inferior  turbinal  is  very  complicated  in  the  Carnivora 
(seal,  otter,  beaver),  according  to  Cuvier.  It  is  cut  up  into 
multiple  lamellae  in  the  dog" ;  in  the  cat  the  turbinal  is  ex- 
tended obliquely  backward  and  downward.  Its  middle  portion 
is  voluminous  and  almost  cylindrical,  and  is  cut  up  into  lamel- 
lae by  antero-posterior  grooves. 

The  same  disposition  is  found  in  the  tiger.  In  a  large  num- 
ber of  monkeys,  the  inferior  turbinal  is  a  ridge  more  or  less 
prominent,  rounded  vertically,  voluminous  in  its  middle  part 
(Cercopithicus).  In  the  gibbons  and  cebus  there  are  two  rolls. 
In  man  it  is  a  thin,  curved  lamina,  slightly  rolled,  having  a 
body  and  three  processes  (Henle).  The  anterior  or  lachrymal 
process  serves  to  limit  the  osseous  lachrymal  canal ;  another, 
the  posterior  or  the  processus  ethmoidalis,  is  articulated  in  sev- 
eral places  with  the  uncinate  process  of  the  ethmoid ;  the  third, 
or  processus  unciformis,  is  directed  downward  opposite  to  the 
two  others.  (See  Zuckerkandl,  Anat.  Foss.  Nasal.  PI.  I\'., 
Fig.  2.) 

Naso-Turbinal  (Middle  turbinal  of  certain  mammals,  an- 
terior turbinal  of  Schwalbe,  agger  nasi  of  man,  first  ethmo- 
turbinal  of  the  writers). — This  turbinal  is  placed  above  the 
ma.xillo-turbinal,  inserted  upon  the  external  portion,  partly  in 
the  ethmoid  region  and  partly  in  that  of  the  superior  maxillary. 
Zuckerkandl  (1895)  describes  in  it  a  free  portion  in  the  cavity 
(pars  libera),  and  a  posterior  portion  covering  the  ethmoidal 
turbinals  (parstecta). 

In  certain  mammals  (rodents)  its  situation  places  a  middle 
turbinal  between  the  maxillo-turbinals  and  the  ethmo-turbinals 
(Fig.  23)  ;  in  others  (carnivora  and  ruminants)  it  lies  through- 
out its  extent  above  these  different  turbinals.  Schwalbe.  Sey- 
del  and  Killian  consider  it  the  first  ethmo-turbinal ;  Peter 
(1902)  separates  it  from  this  group.  His  classification,  based 
upon  ihcir  origin,  separates  them  from  one  another,  and  dis- 
tinguishes those  which  arise  from  the  external  nasal  wall 
(maxillo-turbinal  and  naso-turbinal)  from  those  which  arise 
from  the  internal  wall  (ethmo-turbinal). 

The  naso-turbinal,  being  a  turbinal  fjuitc  distinct  in  its  ana- 
tomic relations,  is  reserved  for  a  special  description. 

In  the  guinea-pig  (Fig.  23),  it  is  a  lamina  j^laced  above  the 
inferior  turbinal,  the  superior  border  of  which  it  covers,  ex- 
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tending  from  the  anterior  extremity  of  this  turbinal  to  the 
anterior  extremity  of  the  ethmoidal  turbinals.  Its  lamina  is 
simple,  without  rolling. 

In  the  rat  it  is  inserted  upon  the  most  elevated  portion  of  the 
external  wall,  and  is  folded  inferiorly :  it  begins  a  little  behind 
the  anterior  extremity  of  the  inferior  turbinal  and  terminates 
at  the  same  level  as  the  latter.  Its  posterior  border  is  notched 
by  the  anterior  extremity  of  the  superior  ethmoidal  turbinal. 

In  the  cat  the  naso-turbinal  presents  another  appearance ;  it 
is  inserted  along  the  entire  nasal  roof ;  it  runs  along  it,  and  does 
not  descend  towards  the  inferior  turbinal  to  form  a  ridge  be- 


Fig.  23.  Twice  natural  size.  Guinea-pig  (Sagittal  section,  pass- 
ing external  to  the  median  line,  showing  the  external  nasal  wall. 
1.  Naso-pharyngeal  canal;  2.  Ethmo-turbinal;  3.  Naso-turbinal;  4. 
Maxillo-turbinal.     • 


tween  it  and  the  ethmoidal  turbinals.  Its  anterior  extremity  is 
situated  between  the  nasal  roof  and  the  inferior  turbinal. 
Schonemann  represents  it  thus  in  the  embryos  of  the  cat,  calf 
and  rabbit.  In  this  disposition  it  is  not  a  middle  turbinal,  but 
an  anterior,  or,  better,  an  antero-superior  turbinal.  It  is  the 
ethmo-turbinal  I. 

In  the  sheep  and  badger,  the  naso-turbinal  is  a  simple,  slight- 
Iv  projecting  margin,  placed  along  the  nasal  roof.  It  is  repre- 
sented in  man,  but  it  does  not  correspond  to  the  middle  tur- 
binal. 

Schwalbe  (1887)  has  shown  that  the  ridge  which  v.  Meyer 
called  the  agger  nasi  is  a  vestige  of  it ;  Zuckerkandl  describes 
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the  agger  nasi  as  the  pars  libera,  and  the  uncinate  process  as 
the  pars  tecta  of  the  naso-turbinal  of  man.  The  agger  nasi 
is  a  ridge  placed  upon  the  frontal  process  of  the  superior  max- 
illary, joined  to  the  middle  turbinal  (Zuckerkandl,  PI.  IX., 
Fig.  4;  Schwalbe,  A)iaf.  der  Siniicsorgaiie,  1S8T,  Fig.  2T). 
Schwalbe  considers  it  the  rudiment  of  the  anterior  turbinal. 

So  the  naso-turbinal  is.  in  certain  cases,  a  middle  turbinal,  . 
intermediate    to    the    maxillo-turbinals    and    ethmo-turbinals 
(guinea-pig,  rat)  ;  in  other  cases  it  is  an  anterior  turbinal  (cat. 
rabbit),  and  in  others  (monkey,  man)  it  is  reduced  to  a  simple 
ridge. 

Ethmo-turbixal  (olfactory  turbinals  or  projections,  baso- 
turbinal  of  Schonemann,  conchae  obtectae.  ethmoidal  volutes, 
middle  and  superior  turbinals  of  man). — The  number  of  ol- 
factory turbinals  varies  in  mammals  from  three  to  nine,  the 
number  five  being  most  common  ( carnivora,  rodents,  insec- 
tivora,  lower  monkeys).  Zuckerkandl  distinguishes  the  lateral 
olfactory  projections  from  those  which  freely  arise  from  the 
median  wall.  Seydel  names  them  principal  and  accessory  tur- 
binals. They  all  have  a  simple  lamina  of  origin  from  the  eth- 
moid (Schwalbe).  Karl  Peter  (1902,  1)  distinguishes  them  from 
the  lateral  turbinals  (maxillo-turbinal  and  naso-turbinal)  by 
the  generic  name  of  medial  turbinals.  Schwalbe  (1883),  Sey- 
del (18!>r).  Killian  and  Zuckerkandl  consider  the  naso-turbinal 
as  an  ethmoidal  turbinal,  regarding  the  olfactory  projection  as 
more  important  than  Peter  does. 

The  ethmo-turbinals  are  characterized  as  ridges  inserted 
upon  the  anterior  surface  of  the  ethmoid,  and  are  free  in  the 
nasal  cavity.  Together,  they  form  a  triangular  mass  with 
attached  base  (baso-turbinal).  This  ridge  may  be  cut  by 
grooves  of  the  external  surface  into  the  form  of  projections, 
or  completely  subdivided  into  distinct  lamellae.  The  different 
turbinals  arc  generally  parallel  to  one  another,  their  volume  is 
not  uniform  ancl  their  length  diminishes  from  above  down- 
wards. 

-Among  the  monotremes.  ( )rnithorhyncus.  according  to 
Simon  Paulli  (IflOO).  has  a  very  much  reduced  ethmoid,  while 
in  Kchidna  it  is  well  developed  and  very  complicated. 

In  the  marsupials,  the  carnivora  are  recalletl  (Chatin). 
According  to  Simon  Paulli,  it  is  divided  into  five  turbinals,  a 
number  typical  in  mammals  (including  naso-turbinal).  In 
Chciropteres    vespcrtilionides.     Otto    Grosser    describes     two 
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series  of  ethmoidal  turbinals.  A  rudimentary  naso-turbinal 
exists  in  the  me(Han  series.  The  second  is  the  largest,  the  third 
and  fourth  the  smallest.  They  are  very  simple,  being  thick 
lamina  in  the  form  of  a  club  on  their  free  border. 

The  bad.c^er  has  a  large  middle  ethmoidal  turbinal  with  a 
pointed  ending  anteriorly.  Superiorly  and  inferiorly  it  ends 
.in  a  series  of  fine  lamellae  disposed  antero-posteriorly. 

The  sheep  is  provided  with  a  large  turbinal  inserted  by  its 
base  upon  the  median  portion  of  the  ethmoid  in  the  form  of  a 
triangular  pyramid  with  apex  anterior.  Its  inferior  surface 
is  applied  against  the  posterior  border  of  the  maxillo-turbinal, 
its  superior  surface  answers  to  the  other  ethmoidal  turbinals. 
Internally  it  has  a  plane  surface,  externally  a  round  border. 
It  may  be  described  as  a  middle  turbinal  on  account  of  its 
situation. 

Above  and  behind  this  turbinal,  the  ethmoid  supports  four 
others,  which  are  almost  cylindrical  projections  separated  from 
one  another  by  deep  longitudinal  grooves ;  they  are  free  on  their 
anterior  extremities.  There  are  four  turbinals  in  the  goat. 
According  to  Simon  Paulli,  the  fissure  formation  is  at  a  mini- 
mum in  the  ruminants,  but  in  the  other  ungulates  the  number 
may  reach  eight  (horse).  It  is  the  same  in  the  rhinoceros, 
tapir,  pig  and  the  peccary. 

Among  the  rodents  the  guinea-pig  has  three  ethmoidal  tur- 
binals (Fig.  23)  ;  they  are  not  completely  separated  from  one 
another,  the  superior  and  middle  being  united  at  their  anterior 
extremity ;  the  inferior  has  a  free  anterior  extremity.  They 
form  togethei  a  triangular  ridge  inserted  by  its  base  upon  the 
anterior  surface  of  the  ethmoid,  being  free  on  all  other  sides. 

The  rat  has  four  ethmoidal  turbinals ;  the  superior  is  longest 
and  reaches  greatly  beyond  the  second,  which  reaches  beyond 
the  third.  The  first  three  turbinals  are  curved  and  directed 
downward  at  the  level  of  their  anterior  extremity.  The  fourth 
or  inferior  turbinal  has  a  free  pointed  anterior  extremity. 

The  cat  has  a  well-developed  collection  of  ethmo-turbinals. 
We  may  distinguish  a  superior  turbinal,  parallel  to  the  roof  of 
the  nose ;  a  second  turbinal,  parallel  to  the  preceding  and  ap- 
plied along  its  inferior  surface,  united  anteriorly  to  two  lam- 
inae extending  downwards  and  backwards.  Between  these 
laminae  and  the  anterior  portion  of  the  ethmoid,  a  triangular 
ridge  is  interposed  which  is  flattened  transversely  and  placed 
between  the  ethmoidal  lamellae  and  the  septum.     In  all  there 
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are  three  turbinals,  one  of  which  is  divided  into  two  Accord- 
mg  to  Simon  Paulli,  bears  have  seven  olfactorv  projections  and 
the^Mustehdae  six  to  seven.    In  Pinnipedia  the'nuinberls  five 

In  the  prosimians  (Lemur  cotta)  Seydel  describes  four  ol- 
factory projections,  besides  the  naso-turbinal.  Thev  arise  from 
three  basal  Ian,eIIae,  the  first  of  which  has  two  rolls  Th:^ 
are  three  prmcpal  and  two  accessory  turbinals,  of  which  the 
superior  hm.ts  the  frontal  sinus  below,  while  the  other  lies 
between    he  first  and  second  principal  turbinals 

cord"in^MT\'"?''T  """  """"^^  °f  <=*™°idal  turbinals.  ac- 
cordmg;  to  Zuckerkandl,  varies  from  one  to  three;  the  mvcetes 
have  only  a  smgle  turbinal.  "lycetes 

The  anthropoid  apes  exhibit  a  striking  resemblance  to  man 

n  respect  to  the  ethmoidal  turbinals.     These  turbinals  are  , to 

longer  mserted  l,v  distinct  pedicles.    The  nasal  surfa  e  o7the 

ethmoid  labyrmth  presents,  as  in  man.  a  furrow,  which  deter- 

mm-s  the  formation  of  two  or  three  turbinals    end  ng    n  a 

toe"    t'uTbinT  ■'■    1"'":^'"''  '°™^  '"  "y'^"-'-  --"'o 
three  turbmals  on  the  left  and  two  on  the  right  side-  in  the 

orang  one  and  rarely  two:  in  the  chimpanzee  fhree  in  one  in! 
'^ZZt^Z:  ■"  ^"""'^^  '"  *^  ^-"'^  --'-s  three  an"d 

ethlTd^l^h"'' m""'?"  ^''''2  ^"'^'-  °"  *e  median  wall  of  the 
ethmoid  labjTinth,  two  or  three  clefts  dividing  the  osseous 
amma  mto  three  segments,  and  exceptionally  info  four  Three 
typical  ethmoid  turbinals  are  designated  under  the  nan  e  of 
in  enor,  middle  and  superior.     The  inferior  ethmoida    tur- 
binal resembles  the  maxillo-turbinal ;  the  posterior  extremity 
ermmates  m  a  point  beyond  the  labyrinth;  the  anterior  ex^ 
remity  which  is  truncated  vertically,  is  shorter  bv  one  to  two 
centimeters  than  that  of  the  maxillo-turbinal.  and  it  is  col- 
inuous  with  the  agger  nasi.     The  anterior  extremity  of  tWs 
turb  nal  may  be  transformed  into  a  large  vesicle  (coiicha  bu  ! 
losa).    The  middle  ethmoidal  turbinal  is  placed  above  the  in- 
ferior and  IS  shorter  by  7  to  15  mm. ;  its  form  and  extent  are 
verj-  variable  and  it  is  sometimes  rudimentary 

The  superior  ethmoidal  turbinal,  irregularlv  quadranc^ular 
IS  p  aced  between  the  superior  ethmoid^left,'  the  cribriform 
plate  and  the  anterior  wall  of  the  sphenoid  sinus.  I.  mav  be 
transformed  mto  a  vesicle  or  in  other  cases  it  mav  have  a 
spherical  ridge  limiled  in  one  place. 
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The  fourth  or  supreme  ethmoidal  turbinal  is  found  by  Zuck- 
erkandl  in  6.T  per  cent  of  the  cases.  When  it  is  well  developed 
it  has  the  form  of  the  middle  ethmoidal  turbinal,  but  it  is  some- 
times reduced  to  a  simple  rid^e. 

Behind  the  uncinate  process,  which,  with  the  a^is^er  nasi, 
represents  the  naso-turbinal.  is  found  constantly,  says  Zucker- 
kandl,  c.n  osseous,  hollow,  round  projection,  which  forms  part 
of  the  ethmoid  labyrinth.  Its  convexity  is  towards  the  middle 
meatus  and  it  is  covered  by  the  inferior  ethmoidal  turbinal. 
This  is  the  bulla  ethmoidalis.  This  projection  corresponds  to 
an  atrophied  olfactory  projection. 

Resume. — The  maxillo-turbinal,  the  most  inferior  and  an- 
terior of  the  turbinals,  exhibits  only  two  types  in  the  series  of 
mammals :  rolled  or  branched. 

The  branched  turbinal  presents  every  degree  from  the  simple 
turbinal  crossed  by  longitudinal  grooves,  as  in  the  Echidna, 
to  the  branched  turbinals  of  the  third  degree,  disposed  in 
every  direction,  as  in  the  badger.  The  rolled  turbinal  may 
present  a  single  lamellar  coil  (solipeds,  rodents,  man)  or  two 
laminae,  one  above  and  one  below  the  lamina  of  insertion 
( pachyderms,  ruminants ) . 

The  naso-turbinal  placed  above  the  maxillo-turbinal  may  be 
parallel  to  it  and  may  insinuate  itself  between  its  posterior  ex- 
tremity and  the  ethmo-turbinals  (guinea-pig,  rat),  or  it  may 
be  parallel  to  the  roof  of  the  nose  and  pass  backward  above 
the  ethmo-turbinals  (ruminants,  carnivora).  It  is  reduced  to  a 
simple  ridge  (agger  nasi),  anterior  to  the  middle  turbinal.  in 
man. 

The  ethmo-turbinals,  varying  in  number  from  three  to  five, 
are  inserted  in  the  posterior  part  of  the  nasal  cavity,  upon  the 
lx)dy  of  the  ethmoid.  Their  form  is  that  of  a  triangle  with  a 
l^ase  posterior.  Thev  are  sometimes  united  together  (guinea- 
pig),  sometimes  completely  separated  from  one  another 
(badger).  At  other  times  one  of  the  turbinals  may  be  very 
voluminous  and  entirely  detached  from  the  others,  which  are 
united  togeth'cr  (sheep).  The  typical  number  is  five,  as 
found  in  the  marsupials.  In  man  the  ethmoidal  turbinals  are 
represented  by  th<?  middle  and  superior  and  accessory  turbinals 
and  by  vestiges  such  as  the  bulla  ethmoidalis. 

The  presence  of  turbinals  greatly  augments  the  surface  of 
the  olfactory  and  respiratory  regions.     This  augmentation  is: 
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In  the  sheep.  4.9  times  for  the  olfactory  and  1.52  times  for 
the  respiratory  surface ; 

In  the  dog.  2.46  times  for  the  olfactory  and  1.48  times  for 
the  respiratory ; 

In  man,  1.30  times  for  the  olfactory  and  1.39  times  for  the 
respiratory. 

Accessory  Cavities  or  Xasal  Sinuses. — These  are  the  hol- 
low cavities  of  the  bones  of  the  face  and  head  in  the  neighbor- 
hood of  the  nasal  fossae,  with  which  they  communicate.  They 
are  covered  by  a  mucous  membrane  continuous  with  that  of 
the  nasal  apparatus. 

We  have  already  stated  that,  as  a  general  rule,  their  orifices 
open  into  the  respiratory  region  with  the  exception  of  the 
sphenoidal  and  some  ethmoid  cells  which  open  into  the  olfac- 
tory region. 

The  older  writers  who  make  mention  of  the  sinuses  appeared 
to  be  greatly  interested  in  the  nature  of  their  contents.  A 
large  number  insisted  on  the  presence  of  a  green  membrane, 
membrana  viridis ;  e.  g.,  Laurentius  (1628),  Spigel  (1645), 
Bauhinus,  Olhafius,  De  Marchettis   (1654). 

Schneider  claimed  that  this  was  a  cadaveric  phenomenon. 
Others  held  that  these  spaces  had  medullary  contents.  The 
following  may  be  cited  as  holding  this  opinion :  Albertus 
Salomon  (1583),  Bartholinus  (1658),  Jessen  (1601),  Kyper 
(1660),  Veslingius  (163T),  (Palfyn  (1713),  Vesalius  (1725) 
Fallopius  (1562)  and  Diemerbroeck  (1685)  held  that  the 
frontal  sinus  and  the  other  accessory  cavities  were  alternately 
filled  and  empty. 

Fallopius  claimed  that  only  air  and  mucus  were  present. 

According  to  \'alverda,  Columbus.  Riolan  (1618),  \"ereheyn 
and  Schneider,  the  sinuses  contained  air. 

Highmore  ^681)  advanced  the  idea  of  the  pneumatisation 
of  the  sinuses.  Riolan  (1649)  was  the  first  to  make  a  study 
of  the  cavities  together. 

X'ieussens  and  Haller  thought  that  the  sinuses  had  the  func- 
tion of  secreting  mucus. 

After  the  latter,  anatomists  were  divided  into  two  camps: 
Those  holding  his  view,  Arnold,  Bidder,  Haarwcnod,  Huschke, 
Hyrtl,  Magendie,  Rudolphi  and  Walter ;  others  holding  that  the 
sinuses  and  cavities  were  [)neumatic.  Braune.  Clasen.  Langcr, 
Mever  and  \\'eber. 
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Zuckerkantll  remarks  that  we  have  not  gone  beyond  the 
accurate  observations  of  Columbus,  Fallopius,  Riolan  and 
Schneider. 

The  volume  of  tlic  sinuses  varies  greatly  in  the  different 
species  of  mammals.  While  Richerand  states  that  the  sinuses 
are  tremendously  developed  in  all  animals  which  excel  in  the 
acuity  of  olfaction,  Miillcr  claims,  on  the  contrary,  that  the 
principle  which  presides  over  the  formation  and  modification 
of  the  organ  of  olfaction  is  the  multiplication  of  the  olfactory 
surfaces  in  a  small  space. 

Braune  and  Clasen  (18T7)  have  measured  the  volume  of  the 
nasal  cavities  and  the  various  sinuses  in  man.  The  average 
figures  corresponding  to  them  are  as  follows : 

Right  frontal   cavity 3.1  cc.         left,     3.4  cc. 

Right  sphenoidal 4.0  cc.         left,     1.8  cc. 

Right  ethmoidal   3.1  cc.         left,     4.5  cc. 

Right  maxillary    12.5  cc.         left,  11.6  cc. 

The  total  volume  of  the  two  sides  was  44  cc,  of  the  two 
nasal  cavities  30.5  cc.    The  ratio  was  ]44  to  100. 

Zuckerkandl  and  Seydel,  without  according  to  the  sinuses  a 
role  in  the  phenomenon  of  olfaction,  claim,  especially  as  to  the 
frontal  and  sphenoidal,  that  these  cavities  include  portions  of 
the  powerful  ethmoid  labyrinth  in  animals  with  great  olfactory 
power. 

In  microsniatic  animals  and  in  man.  the  nasal  cavity  is  suffi- 
cient to  contain  the  reduced  ethmoid,  and  the  sinuses,  thence- 
forth free,  disappear  or  remain  as  empty  cavities. 

Simon  Paulli  does  not  accept  this  view,  which  is  erroneous, 
for  Zuckerkandl  has  confounded  portions  of  the  nasal  cavity 
with  the  pneumatic  spaces. 

According  to  Simon  Paulli.  pneumatisation  of  the  cranium 
is  missing  in  monotremes  and  marsupials. 

The  kangaroos,  however,  according  to  Cuvier,  have  a  frontal 
sinus. 

Sinus  Maxiij.aris. — The  maxillary  sinuses,  according  to 
Cuvier,  are  smaller  in  the  Quadrumana  than  in  man.  They  are 
reduced  almost  to  nothing  in  the  carnivora,  the  rodents  and 
the  edentates.  In  most  of  the  other  unguiculates  they  exist, 
but  are  a  part  of  the  nasal  cavity,  from  which  they  are  not 
separated  by  a  narrow  opening.  The  pachyderms  have  no 
sinus  maxillaris,  but  thev  have  a  malar  sinus. 
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In  the  insectivora  the  maxillary  sinuses  are  the  onlv  pneu- 
matic cavities.  They  are  very  large  in  the  ruminants  and 
open  into  the  nose  hy  an  oblique  and  narrow  cleft  situated  l^ 
hind  the  mferior  turbinals.  Those  of  the  sheep  are  long-  ante^- 
postenorly,  upon  transverse  section  they  have  an  elliptical 
form,  but  their  inferior  wall  makes  a  large  ridge  in  the  cavi^v 
because  of  the  dental  alveoli.     They  are^relativelv  ven   lar^' 

The  maxillary  sinus  of  the  horse  is  divided  into  two  com- 
partments by  the  supermaxillo-dental  canal  which  traverses  it 
I  he  mternal  compartment  communicates  with  the  sphenoidal 

thf  nosT"        """"''  '''  '"'  "^^'"^^  ^  '''^^'  ^"  '"^^  "^^--^  '^ 

from  tl  '^'^^T  •^''  r'''  "'""^"^"^^  ^^  "^"^^^"^^'  ^^P^^ated 
from  the  nasal  cavity  by  a  very  thin,  bony  wall.  It  is  parti- 
tioned into  a  multitude  of  verv  large  cells 

In  the  carnivora  the  ethmoid  labyrinth,  according  to  Zucker- 
kandl,  forms  a  projection  into  the  sinus  and  narrows  it  We 
nave  not  seen  a  sinus  maxillaris  in  the  cat 

In  the  monkeys  the  sinus  maxillaris  is  verv  spacious  In  the 
orang  It  forms,  with  the  hollow  space  which  replaces  the 
ethmoid  cells,  a  large  single  cavity,  which  leads  into  the 
sphenoidal  smus. 

In  man  this  is  the  largest  of  the  accessorv  cavities.  It  i. 
external  to  the  lateral  walls  of  the  nasal  cavity  and  below  the 

r.  viH  h  .  '"^'"?' ''"  '"^  '^'  ""'^'"'^  ^^^^-  ^'  «P<^"-^  '"^«  tVe  nasal 
wilh V/f  '°.  7  ■  ^  .P''"''P"^  ^°^^^""^  niaxillare)  joining 
7hTj.,U.''^T-^  '"  '^'  ^^^^°"  °^  '^'  infundibuium.  in 
the  middle  meatus,  lying  behind  the  bulla  ethmoidalis.  This 
vvill  be  discussed  in  connection  with  the  frontal  sinus  The 
other  accessory  orifice  (ostium  maxillare  accessorium)  is  in- 
cons  ant,  occurring  once  in  ten  times.  It  was  discovered  bv 
Giraldes;  It  is  jituated  in  the  posterior  part  of  the  middle 
meatus   fZuckerkandl.  1895). 

Frontae  SiN-us.-The  frontal  sinuses  are  lacking  in  a  lar<^e 
number  of  animals.  .Among  the  ruminants,  the  deer  is  unpro- 
vided with  them.  In  cattle,  sheep  and  the  goat  thev  are  verv 
extensive.  The  sheep's  frontal  sinuses  are  verv  large  cavitie. 
occupying  almost  the  whole  extent  of  the  frontal  bone,  provided 
at  their  antero-internal  angle  with  an  orifice  which  is  directed 
towarrls  the  nasal  cavity  and  prolonged  upuard  info  the  bonv 
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processes  which  support  the  horns.  The  mucosa  which  covers 
tlieni  forms,  in  the  vicinity  of  the  median  Hne,  one  or  two  folds 
which  isolate  some  small  spaces. 

The  rodents  generally  are  not  provided  with  frontal  sinuses, 
but  we  have  seen  a  small  one  in  the  Indian  hog.  Cuvier  reports 
very  large  ones  in  the  porcupine,  in  which  they  penetrated  into 
the  depths  of  the  nasal  bones. 

The  horse's  frontal  sinuses  extend  into  the  frontal  bone  and 
open  into  the  posterior  or  internal  compartment  of  the  sinus 
-maxillaris. 

.  Baum  (1S94)  has  examined  sections  from  the  heads  of  80 
horses,  and  considers  the  communication  established  by  the 
large  opening  between  the  frontal  sinus  and  the  maxillary  to 
be  physiologic. 

They  are  very  large  in  the  elephant,  and  extend  not  only 
into  the  frontal,  but  also  into  all  of  the  bones  of  the  cranial 
vault.  Anteriorly,  the  nasal  and  the  intermaxillary  bones  are 
hollowed  out  by  air  spaces. 

All  of  these  bony  cavities,  partitioned  and  subdivided  into 
cells,  communicate  with  one  another.  A  horizontal  section 
across  the  head  of  an  Asiatic  elephant,  to  be  seen  in  the  new 
galleries  of  the  Museum  of  Paris,  shows  beautifully  the  extent 
of  all  of  these  spaces. 

Among  the  Carnivora,  dogs,  wolves  and  hyenas  have  very 
extensive  frontal  sinuses,  which  descend  to  the  posterior  wall 
of  the  orbit.  They  are  less  developed  in  the  cat,  being  limited 
to  the  median  part  of  the  frontals. 

They  are  less  extensive  in  the  cercopithccus.  and  are  want- 
ing in  manv  monkeys. 

Zuckerkandl  (1887).  after  a  comparative  study  of  the  frontal 
sinuses,  established  a  distinction  between  the  macrosmatic  mam- 
mals and  the  microsmatic  primates.  The  former  have  at  least 
one  excavation  in  the  nasal  portion  of  the  frontal  bone.  The 
irregular  distribution  of  the  frontal  siniis  in  the  series  of  mam- 
mals does  not  appear  to  justify  this  classification. 

In  man  the  frontal  sinus  has  the  fomi  of  a  triangular  pyra- 
mid, its  base  being  formed  by  the  passageway  between  the 
squama  and  the  roof  of  the  orbit,  and  by  the  excavation  of  the 
nasal  portion  of  the  bone.  A  median  sagittal  partition  sepa- 
rates the  sinuses  from  one  another.  The  volume  varies  consid- 
erablv,  even  constituting  a  racial  characteristic.  In  southern 
negroes  it  is  greatly  reduced.     According  to  Steiner   (1874) 
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the   frontal   sinuses   may   have   ethmoid   cells   included    within 
them. 

Boege  (1902)  considers  the  frontal  sinuses  as  extensions  of 
the  ethmoid  mucosa.  They  communicate  rarelv  through  the 
partition.  1  per  cent  of  the  cases.  Two  frontal  cavities  are 
rarely  found  on  a  single  side,  l.o  per  cent.  They  are  absent 
in  4.9  per  cent  of  the  cases,  an  opinion  which  Poirier  (1892) 
accepts. 

Mouret  (1902)  has  found  several  double  frontal  sinuses  in- 
dependent of  one  another ;  each  of  these  opens  singly  into  the 
corresponding  nasal  fossa  ;  the  more  anterior  one'  is  consid- 
ered as  the  principal  sinus,  the  other,  the  nasal  orifice  of  which 
is  posterior  to  that  of  the  former,  is  the  supplementarv  sinus. 
The  supplementary  sinus,  according  to  this  author,  is  formed 
by  a  dilatation  of  the  anterior  ethmoidal  cell,  which  he  calls 
the  posterior  frontal  bulla. 

The  frontal  sinus  opens,  in  common  with  the  maxillary  sinus, 
in  an  excavation  of  the  middle  meatus,  situated  upon  the  eth- 
moid and  bounded  by  the  bulla  ethmoidalis  and  the  uncinate 
process.  Boyer  has  given  to  this  depression  the  name  of  in- 
fundibulum.  Zuckerkandl  calls  it  the  hiatus  semilunaris.  This 
space  is  accessible  on  account  of  the  disposition  of  the  inferior 
turbinal,  which,  at  the  level  of  its  anterior  extremitv,  is  not 
adherent  to  the  external  wall,  but  hangs  in  the  form  of  a 
triangular  strip.     (Range,  1894.) 

Ethmoid  Cells.— The  ethmoid  cells,  which  occupy  the  thick 
portion  of  the  ethmoid  bone,  are  spaces  of  small  dimensions, 
communicating  with  one  another  ;  their  number  is  very  variable. 

wSimon  Paulli  remarks  that  the  number  of  pneumatic  cavities 
in  the  ethmoid  has  no  relation  with  the  total  volume  of  pneu- 
maticity  nor  with  the  size  of  the  animals.  In  several  carnivora. 
in  the  prosimians  and  platyrrhinans,  the  number  of  the  cavi- 
ties is  restricted  ;  it  is  important  in  many  of  the  ruminants, 
and  may  be  much  reduced  in  many  of  the  large  animals  (  horse 
and  hijjpopotannis ) . 

Zuckerkandl  found  shallow  ethmoidal  cells  when  the  eth- 
moidal turbinals  were  slightly  developed  (lower  monkevs).  In 
the  orang  a  large  hollow  space  is  found,  instead  of  cells,  be- 
tween the  lamina  papyracea  and  the  wall  of  the  ethmoid  tur- 
binals. comnumicating  with  the  maxillarv  sinus. 

Zuckerkandl  has  described  these  cavities  in  man  ;  thev  arc 
spaces  situated   between   the  ethmoidal   turl)inals.  being  of  the 
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nature  of  interturbinal  meatuses.     They  are  hollow  cavities  in 
the  thick  portion  of  the  turbinals  and  the  bulla  ethmoidalis. 

Sphenoidal  Sinus. — The  sphenoidal  sinus  is  absent  in  a 
large  number  of  animals,  otter,  seal,  pole-cat,  ruminants  and 
cetaceans ;  it  is  very  small  in  the  pig  and  hippopotamus ;  in  the 
horse  it  is  the  smallest  of  the  sinuses  and  is  partitioned ;  it  is 
very  small  in  the  carnivora  and  in  the  monkeys.  The  rudi- 
mentary development  in  mammals,  as  remarked  by  Zucker- 
kandl,  depends  generally  upon  the  fact  that  the  sinus  usually 
has  no  anterior  wall  and  does  not  exist  as  a  true  sinus,  but 
simply  as  a  form  of  excavation  or  anfractuosity  of  the  olfactory 
region  of  the  nasal  cavity.  It  is  thus  in  the  echidna,  the  mar- 
supials, the  edentates,  the  artiodactyles,  with  the  exception  of 
the  pig,  the  rodents  and  the  insectivora,  which  have  a  sphe- 
noidal sinus  in  the  form  of  a  niche. 

It  often  has  for  its  function  the  lodgement  of  the  olfactory 
projection.  In  microsmatic  animals  the  sinus,  which  is  empty, 
has  an  anterior  wall  with  an  ostium  sphenoidale  (Zuckerkandl). 

In  man  it  is  a  hollow  cubical  cavity  in  the  body  of  the 
sphenoid,  divided  into  two  parts  by  a  median  partition,  each 
cavity  having  an  anterior  orifice  which  opens  into  the  corre- 
sponding nasal  cavity. 

The  sphenoidal  sinus  is  often  limited  anteriorly  by  lamellae 
called  sphenoidal  turbinals,  which  are  portions  of  the  ethmoid. 

Resume. — Most  of  the  accessory  cavities  open  into  the  nasal 
cavity  at  the  level  of  the  respiratory  region  (frontal,  maxillary 
sinuses  and  anterior  ethmoidal  cells). 

The  maxillary  sinus  is  very  much  reduced  in  the  carnivora, 
the  rodents  and  the  edentates.  It  is  replaced  by  a  malar  sinus 
in  the  pachyderms.  It  is  very  large  in  the  ruminants,  the  soli- 
peds,  proboscidians,  primates  and  man. 

The  frontal  sinuses  are  absent  in  certain  groups  or  in  cer- 
tain species  (absent  in  the  deer,  well  developed  in  cattle,  sheep 
and  the  goat).  They  are  absent  or  very  small  in  the  rodents. 
They  open  into  the  maxillary  sinus  in  the  horse,  and  they  are 
very  large  in  the  elephant.  They  are  absent  in  many  of  the 
monkeys.  In  man  their  volume  is  variable  (absent  in  negroes 
of  the  south).  They  are  formed  by  ethmoidal  cells  enclosed 
in  the  frontal  (Steiner).  The  ethmoid  cells  are  spaces  of 
small  dimensions  communicating  with  one  anothfer.  They  are 
numerous  in  the  ruminants,  being  much  reduced  in  the  horse 
and  hippopotamus.    They  form  a  single  cavity  in  the  orang. 
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The  sphenoidal  sinuses  are  often  lacking  (otter,  seal,  rumi- 
nants and  cetaceans)  or  much  reduced  (pachyderms,  pro- 
boscidians, carnivora  and  monkeys).  They  often  have  for 
their  function  the  lodgement  of  the  olfactory  projections. 

The  total  volume  of  the  accessory  cavities  in  man  is  greater 
than  that  of  the  two  nasal  cavities,  the  relation  being  144  to 
100  (Braune  and  Clasen). 

Organ  of  Jacobson. — Ruysch  (1703),  Sommering  (1809) 
described  in  man  a  canal  corresponding  to  the  organ  of  Jacob- 
son,  but  without  giving  to  it  its  significance.  Jacobson  gave  a 
description  of  it  in  1811  and  it  was  studied  by  Cuvier  and 
Gratiolet  (1845). 

Huschke  noticed  the  paranasal  cartilage  or  the  cartilage  of 
Jacobson.  Dursy  described  this  organ  in  1869  and  Kolliker 
(1877)  noted  the  presence  of  the  organ  of  Jacobson  in  the 
human  adult.  Remy  (1878)  made  some  observations  in  dif- 
ferent mammals  and  confirmed  the  description  of  Cuvier.  The 
orifice  of  the  receptacle  of  Jacobson  in  the  canal  of  Stenson 
has  the  form  of  a  linear  furrow,  which  recalls  the  orifice  of  the 
nasal  canal  in  the  middle  meatus.  Its  mucosa  is  analogous 
to  that  which  covers  the  nasal  fossae. 

Klein  (1881)  studied  this  organ  in  the  India  pig.  It  is  a 
tube  opening  frontally  into  the  canal  of  Stenson ;  behind  it 
terminates  in  a  cul-de-sac.  It  is  enveloped  by  a  hyaline  carti- 
lage which  forms  an  incomplete  capsule.  The  wall  consists 
of  epithelium,  a  fibrous  subepithelial  coat,  a  layer  of  cavernous 
tissue  and  a  glandular  layer.  The  epithelium,  like  that  of  the 
nasal  cavity,  is  composed  of  a  superficial  layer  of  cylindrical 
or  conical  cells,  between  the  extremities  of  which  are  placed 
fusiform  or  inverted  conical  cells.  The  superficial  surface  of 
the  cells  is  provided  with  fine  cilia. 

Balogh  has  found  the  same  epithelium  in  the  sheep.  The 
alveolar  gland^  are  more  developed  in  the  region  where  the 
capsule  is  deficient. 

In  the  rabbit  Klein  (1881)  found  an  organ  of  Jacobson 
longer  than  that  of  the  India  pig.  In  the  latter  the  organ  is 
distinguished,  moreover,  by  direct  communication  with  the 
nasal  cavities. 

Harvey  (1882)  describes  an  analogous  orifice  in  the  mouse. 
The  organ  has  no  relation  with  the  canal  of  Stenson.  In  the 
cat  and  hedgehog,  on  the  contrary,  there  is  a  direct  communi- 
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cation  between  the  anterior  extremity  of  the  org-an  of  Jacob- 
son  and  the  canal  of  Stenson. 

Klein  (1SS2)  described  the  or.c^an  of  Jacobson  of  the  dog, 
which  is  placed  in  the  inferior  part  of  the  septnni,  correspond- 
ing to  a  small  prominence  above  which  a  larger  one  lies ;  it 
is  the  special  ritlge  of  the  cartilage  of  Jacobson  which  causes 
the  superior  prominence.  In  a  dog  of  average  size  the  length 
of  the  organ  is  8  cm.  It  does  not  open  directly  into  the  nasal 
cavity,  but  into  the  canal  of  Stenson  by  its  anterior  extremity. 
The  latter  is  covered  by  stratified  ];)avement  epitheliuin  ;  in  the 
upper,  large  region,  the  most  superficial  cells  are  cubical.  The 
intermaxillary  bone  has  an  important  role  in  supporting  the 
organ  of  Jacobson. 

The  cartilage  which  surrounds  this  organ  is  curved  crescenti- 
cally  on  transverse  sections.  The  structure  of  the  organ, 
studied  in  extensive  detail  by  Klein,  does  not  dififer  from  that 
of  the  India  pig  or  the  rabbit,  except  that  the  cavernous  tissue, 
so  well  developed  in  the  latter  animals,  is  absent  in  the  dog. 

Gegenbaur  (18<S())  advances  the  opinion  that  the  obliterated 
tube,  which  is  considered  in  the  adult  man  as  a  rudimentary 
organ  of  Jacobson,  is  an  excretory  canal  of  a  nasal  gland  sit- 
uated in  the  septum.  It  is  removed  from  the  cartilage  of 
Jacobson.  with  which  it  should  be  in  relation,  and  its  situation 
corresponds  to  that  of  the  septal  gland  of  acinous  structure. 
which  is  well  developed  in  the  prosimians. 

Ilerzfeld  (1888)  published  a  very  important  work  in  which 
he  discusses  the  presence  or  absence  of  the  canal  of  Jacobson 
and  of  the  naso-palatal  canal,  and  the  structure  of  the  differ- 
ent parts  of  this  organ.    The  following  are  his  conclusions  : 

1st.  The  canal  of  Jacobson  opens  into  a  distinct  naso- 
palatine canal  in  the  ruminants  (sheep,  goat,  ox),  pig.  dog.  cat, 
mole,  lennu".  macaco  and  Mapale  penicilL'.ta  : 

2d.  Xo  naso-jialatine  canal  exists,  hut  a  diverticulum  is 
found  into  which  die  canal  of  Jacobson  ()])(.'ns  (horse,  ass)  ; 

;{(!.  The  naso-palatine  canal  exists,  but  the  canal  of  Jacob- 
son  opens  into  the  nasal  cavity  (rabbit,  hare  and  rat)  ; 

4th.  The  nasal  cavity  is  united  to  the  buccal  cavity  by  an 
open  naso-palatine  canal,  the  organ  of  Jacobson  being  wanting 
(bat,  Pteropus  edwarsi.  Cercopithecus  fuliginosus)  ; 

.5th.  Canal  of  Jacobson  and  naso-palatine  canal  both  absent 
(seal).  Man  forms  a  grou])  apart,  for  he  possesses,  at  the 
level  of  the  septal  wall,  the  canal  of  Ruysch.  which  in  other 
mammals  is  replaced  by  glands. 


THE   NASAL  FOSSAE  OF  VERTEBRATES.  291 

Herzfeld.  in  reference  to  the  structure  of  the  organ,  notes 
the  presence  of  a  venous  sinus  situated  laterallv  between  the 
mucosa  and  the  cartilage. 

Symington  (1891)  describes  the  organ  of  Jacobson  in  mar- 
supials ;  it  is  very  well  developed  and  resembles  that  found  by 
Parker  in  the  monotremes.  It  is  a  simple  epithelial  tube,  com- 
municating anteriorly  with  the  naso-palatine  canal,  and  sur- 
rounded by  a  cartilage  in  the  shape  of  a  "U."  In  the  Ornitho- 
rhynchus,  also  studied  by  this  author,  the  cartilage  forms  a 
complete  tube  in  a  large  part  of  its  extent.  The  organ  extends 
anterior  to  its  opening  into  the  naso-palatine  canal. 

Potiquet  (1891)  studied,  in  the  human  adult,  the  canal  of 
Jacobson.  a  vestige  of  the  organ  of  the  same  name.  It  is 
found  easily  enough  in  the  cadaver,  at  least  when  lesions  of 
the  mucosa  do  not  cause  its  obliteration.  He  examined  for  -t 
in  the  living.  Although  it  is  not  as  easy  to  discover  it  as  in 
the  cadaver,  it  was  found  quite  often. 

It  is  situated  above  a  projection,  elongated  from  befoi  e  back- 
wards, and  constituted  in  part  by  the  cartilages  of  Jacobson; 
it  occupies  the  antero-inferior  portion  of  the  septum.  A  large 
number  of  affections  of  the  septum  (syphilides,  ulcerations, 
perforations,  repeated  epistaxis)  attack  the  region  of  the  canal 
of  Jacobson,  perhaps  indicating  the  localization  of  the  patho- 
logic process  at  this  place. 

Mathias  Duval  and  Gernault  (1895)  made  observations  on 
the  organ  of  Jacobson  in  the  Cheiroptera;  they  noted  its  ab- 
sence in  the  nmrin  and  in  the  horseshoe  bat  and  thev  found 
traces  of  it  in  the  embryos  of  the  pipistrel.  The  canal  of 
Stenson  is  closed  early  in*  the  murin  and  horseshoe  bat.  but 
persists  in  the  pipistrel. 

Broom  (189G)  studied  the  organ  of  Jacobson  in  Echidna; 
the  palatal  cartilage  contributes  to  form  the  cartilaginous 
framework.  The  cartilage  has  the  shape  of  the  letter  '"C"  in 
its  anterior  part,  and  then  takes  the  form  of  a  complete  ring. 

A  band  of  cartilage,  the  turbinal  cartilage,  in  relation  with 
the  external  wall  of  this  cartilaginous  tube,  supports  the  gland- 
ular tissue. 

The  epithelium  described  by  Broom  is  sensor\-  in  character. 
This  author  also  examined  the  organ  in  the  CVnithorynchus, 
finding  differences  in  the  dis])osition  and  extent  of  the  carti- 
lages. 

Mikalhovics     (1889)     studied    the    organ    (if    Jacobson.    or 
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vomeronasal  organ,  in  a  certain  number  of  mammals.  In  the 
mole  the  organ  is  located  in  a  fossa  of  the  vomer ;  the  carti- 
lage of  Jacobson  or  paranasal  cartilage  is  situated  above  the 
canal,  and  is  not  in  relation  with  it.  Some  serous  glands  lie 
on  the  lateral  side  of  the  organ.  On  the  caudal  part,  the  glands 
are  more  numerous  and  the  tube  more  narrow.  Anteriorly  it 
opens  into  the  canal  of  Stenson  and  has  a  common  cylindrical 
epithelium. 

In  the  mouse  it  is  independent  of  the  paraseptal  cartilage ; 
anteriorly  it  opens  into  a  groove  placed  above  the  canal  of 
Stenson ;  it  lies  partially  in  the  intermaxillary  and  partially  in 
the  vomer. 

In  Ungulata  and  Carnivora  the  organ  of  Jacobson  is  analo- 
gous to  that  of  the  rodents ;  it  lies  in  the  "C"  shaped  cavity 
formed  by  the  paraseptal  cartilage.  In  man  the  canal  of 
Jacobson  is  present  during  embryonic  life.  Later  it  is  repre- 
sented only  by  the  paraseptal  cartilages. 

Mangakis  (1902)  has  observed  in  the  human  adult  the  organ 
of  Jacobson,  first  described  by  Kolliker,  then  by  Merkel  and 
Anton.  It  was  in  a  young  soldier  that  Mangakis  found  this 
organ,  which  had  the  form  of  a  canal  and  was  6.2  cm.  long. 
The  anterior  orifice  was  visible  without  rhinoscopy.  It  com- 
municated with  that  of  the  opposite  side  through  the  septum, 
the  posterior  opening,  narrower  than  the  anterior,  lying  free 
in  the  pharynx.  Histologic  examination  of  three  fragments 
showed  the  presence  of  olfactory  cells  like  those  described  by 
Merkel. 

We  made  a  microscopic  study  of  the  organ  of  Jacobson  in 
the  sheep.  It  is  located  in  a  longitudinal  fossa  of  the  vomer, 
opened  considerably  externally  and  superiorly.  It  is  sur- 
rounded by  a  complete  cartilaginous  tube,  which  comes  in 
contact  with  the  nasal  cartilage  on  its  superior  border.  This 
cartilaginous  canal  is  3  mm.  wide  transversely,  and  5  mm. 
vertically:  its  circular  cavity  has  a  diameter  of  2  mm. 

The  organ  of  Jacobson.  which  fills  it  completely,  is  a  cylindri- 
cal tube,  the  walls  of  which  are  0.5  mm.  thick  and  the  lumen 
1  mm.  in  diameter.  The  total  length  is  7.6  cm.  The  head  of  a 
sheep  is  23. .'j  cm.  long,  and  the  nasal  fossa  11  cm. 

Anteriorly,  the  tube  of  Jacobson  opens  into  the  naso-palatine 
canal.  It  is  widely  opened,  and  at  the  level  of  the  roof  of  the 
mouth  it  is  widened  into  a  fossa,  and  is  directed  towards  the 
nasal  cavity,  obliquely  across  its  floor.     The  opening  of  the 
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organ  of  Jacobson  lies  concealed  behind  a  mucous  fold  of  the 
internal  border,  at  the  anterior  extremity  of  the  buccal  opening 
of  the  naso-palatine  canal. 

We  have  studied  the  organ  in  the  mouse,  by  histologic  sec- 
tions (Fig.  20).  Its  situation  is,  as  in  the  sheep,  in  a  fossa  of 
the  vomer.  We  found  no  cartilaginous  envelope,  but  a  thick 
fibrous  wall.  The  organ  presents  walls  of  great  thickness  on 
transverse  section.  128  mikra  at  the  level  of  the  internal  wall, 
and  185  at  the  level  of  the  external.  In  toto,  it  forms  an  ellipti- 
cal mass,  the  diameters  of  which  measure  400  mikra  vertically 
and  357  transversely. 

The  lumen,  elongated  vertically  and  narrowed  transversely, 
has  the  form  of  a  crescent  with  concavity  external,  with  a 
height  of  ITS  mikra  and  a  width  of  28.  The  external  wall 
forms,  in  the  cavity,  a  convex  ridge  analogous  to  the  ventral 
ridge  of  the  organ  in  reptiles. 

The  walls  are  uniform  throughout,  and  are  formed  by  a 
thick  cellular  mass  of  closely  tpplied  polyhedral  or  round  cells 
provided  with  a  large  nucleus. 

The  cells  which  border  the  lumen  of  the  organ  are  nnich 
elongated  and  present  two  very  distinct  portions,  one  deep 
and  dark,  containing  the  nucleus,  and  an  internal,  very  clear 
and  homogeneous.  The  cells  are  not  so  high  on  the  external 
wall  as  on  the  internal. 

The  organ  of  Jacobson  in  the  cat  lies  below  a  large  ridge 
of  the  septum.  Its  anterior  opening  does  not  enter  a  perme- 
able naso-palatine  canal,  as  this  is  closed  by  the  buccal  roof. 

Nasal  Mucosa. —  (a)  Macroscopic  Aspect. — Schneider 
(1645)  gave  the  first  exact  description  of  the  pituitary  mem- 
brane. He  refuted  the  ancient  view  which  ascribed  the  flow  to 
the  discharge  of  liquid  humors  of  the  brain  through  the  cribri- 
form plate. 

This  mucosa  covers  the  entire  extent  of  the  nasal  fossae  and 
sinuses ;  behind  it  is  continuous  with  the  pharyngeal  mucosa, 
anteriorly  with  the  skin.  It  is  very  adherent  to  the  subjacent 
periosteum.  Nevertheless  it  can  be  separated  from  it,  and 
Remy  rejects  the  expression  "fibro-mucosa." 

Its  thickness  varies  according  to  the  region  ;  it  is  thinner 
in  the  olfactory  fossa  than  in  the  respiratory  portion,  thicker 
over  the  inferior  turbinals  than  over  the  other  turbinals.  with 
the  exception  of  the  inferior  border  of  the  middle  turbinal  in 
man. 

Its  internal   surface   is  covered   with   mucus :    it  is  smooth, 
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but  in  the  posterior  portion  Kolliker  observed  folds  and  ridges, 
directed  from  above  downward  and  from  behind  forward. 
These  folds  are  found  only  in  the  infant  and  disappear  later. 
Its  color  is  an  intense  red  in  the  living,  but  it  is  not  uniform. 
In  the  superior  part  it  shows  a  yellowish  color,  noticed  for  the 
first  time  by  Todd  and  Bowmann.  The  yellow  color  marks 
a  region  which  the  writers  name  regio  olfactoria.  and  which 
Ecker  has  called  locus  luteus.  It  is  in  this  region  that  the 
branches  of  the  olfactory  nerve  end  (AI.  Schultze.  Ecker, 
Eckardt  and  Remy).  The  color  may  be  brown  or  yellow,  de- 
pending on  the  animal. 

The  topographic  situation  of  the  olfactory  region  is  easy 
to  determine  on  account  of  this  coloration,  and  besides,  the 
histologic  examination  fixes  it  at  about  the  same  limits.  We 
may  say  in  general,  that  the  olfactory  mucosa  covers  the  entire 
extent  of  the  ethmo-turbinals  and  of  the  grooves  which  sepa- 
rate them,  the  nasal  roof  and  the  septum  in  the  corresponding 
region.  It  extends  only  to  the  level  of  the  naso-turbinal  upon 
its  posterior  extremity  ;  upon  the  external  wall  it  never  reaches 
the  meatus  subjacent  to  the  inferior  ethmo-turbinal. 

In  man  this  rule  is  verified,  since  the  sensory  mucosa  comes 
to  the  inferior  border  of  the  middle  turbinal  (inferior  ethmoidal 
turbinal).  However,  according  to  the  researches  of  Max 
Schultze  and  Hermann  Suchanneck,  it  is  less  extensive  upon 
the  middle  turbinal  and  covers  only  the  superior  half,  while 
Battista,  Grassi  and  Castronovo  (1880)  found  upon  this  tur- 
binal a  transitory  investment  between  the  olfactory  mucosa 
and  the  respiratory  mucosa. 

The  extent  of  the  olfactory  mucosa,  expressed  in  absolute 
figures,  whether  dependent  upon  the  number  or  dimensions  of 
the  ethmo-turbinals,  is  too  much  connected  with  the  total  vol- 
ume of  the  head  to  give  any  exact  notion.  It  is  more  inter- 
esting to  compare  it  with  that  of  the  respiratory  mucosa. 

This  relation  will  give  a  better  idea  of  the  peripheral  extent 
of  the  olfactory  o'-gan.  We  have  measured  the  extent  of  the 
two  regions,  olfactory  and  respiratory,  in  difTcrcnt  animals. 
For  this  purpose  we  have  cut  paper  squares  of  1  mm.  on  each 
side,  and,  fragment  by  fragment,  we  have  covered  the  entire 
surface  to  be  measurefl,  taking  account  of  the  hollows  and 
ridges.  If  we  do  not  arrive  at  absolute  exactness,  at  least  we 
have  a  sufficient  approximation,  for  the  points  of  error  remain 
the  same  for  both  regions.  The  following  are  the  figures 
which  we  have  found  in  certain  animals: 
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Respiratory     Olfactory 
Surface.         Surface.     Ratio. 

Sheep   33.00  cc.         8.84  cc.       3.73 

Guinea-pig    2.08  cc.         1.12  cc.       1.85 

Rat   1.00  cc.         1.12  cc.       1.33 

Cat    fi.08  cc.         o.T(!  cc.       1.055 

Dog    12.08  cc.         9.;()  cc.       1.23 

Mo'iikev   9.76  cc.         4.16  cc.       2.34 

Man    ." 10.40  cc.         3.08  cc.       3.37 

According  to  these  figures,  the  dog.  cat,  rat  and  guinea-pig 
are  macrosmatic ;  the  sheep,  monkey  and  man  are  niicros- 
matic. 

This  classification  agrees  with  those  of  Broca  and  Turner, 
which  are  based  upon  other  anatomic  conditions,  such  as  the 
extent  of  the  olfactory  region  of  the  brain. 

r^raunc  and  Clasen,  who  measured  the  volume  of  the  nasal 
cavities,  found  that  the  amount  of  air  entering  the  olfactory 
region  during  sniffing  was  one-tenth  of  that  passing  through 
the  respiratory  region. 

(b)  Structure. — We  can  distinguish  an  epithelium  and  a 
corium  containing  glands,  vessels  and  nerves. 

Epithelium. — The  epithelium  is  the  place  in  which  the  dif- 
ferences between  olfactory  and  respiratory  regions  reside. 

The  epithelium  of  the  respiratory"  region  is  composed  of 
long,  cylindrical  cells,  enlarged  at  one  extremity  and  attenu- 
ated at  the  other,  with  a  nucleus  in  the  middle  of  the  cells. 
The  enlarged  extremity  of  the  cell  has  vibratile  cilia,  generally 
curved  outwards.  Below  and  between  the  deep  prolongations 
are  round  cells.  At  the  level  of  the  narcs,  this  mucosa  is 
united  to  a  covering  which  has  all  the  characteristics  of  the 
skin.     The  transition  is  abrupt,  according  to  Remy. 

.\ccording  to  Rckhardt,  Kcker  and  Max  Schultze,  the  epi- 
thelium of  the  olfactory  .region  possesses  two  kinds  of  cells. 
viz.,  cylindrical  and  fusiform  ceds.  Max  Schultze  described 
the  fusiform  cells  as  characteristic  of  olfactory  epithelium. 
They  are  in  intimate  relation  with  the  fibres  of  the  olfactory 
nerve  and  are  the  ])eripheral  ends  of  this  nerve. 

CisoflF  (1871)  saw  the  prolongations  of  the  olfactory  cells 
penetrate  into  the  subepithelial  layer,  into  which  the  fibres  of 
the  olfactory  nerve  also  enter.  It  is  rarely  possible  to  demon- 
strate the  fine  nervous  fibrils  in  comnumication  with  the  oltac- 
torv  cells,  but  Sidkv  (is:7)  admits  this  communicati;>n. 
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\^on  Brunn  (1880)  describes  the  fusiform  cells  as  sensory 
cells  in  direct  union  with  the  branches  of  the  olfactory  nerve; 
he  describes,  on  the  surface  of  the  epithelium,  a  homogeneous 
membrane  (membrana  limitans)  which  permits  the  peripheral 
prolongations  of  the  sensory  cells  to  pass  through  the  pores. 

Delavan  (1880)  and  Tourneux  (1883)  found  the  same  ele- 
ments as  Von  Brunn. 

Grassi  and  Costranovo  (1889)  studied  the  distribution  of 
the  varicose  fibrils  of  the  olfactory  nerve  of  the  dog;  upon 
their  entrance  into  the  connective  tissue  of  the  mucosa,  they 
divide  into  horizontal  branches  parallel  to  the  epithelial  layer ; 
of  these  branches,  there  are  divisions  which  enter  into  the 
olfactory  cells,  but  some  fibrils  end  directly  in  the  cells  without 
following  a  horizontal  course. 

Hermann  Suchanneck  (1890)  gives  an  entire  series  of  dis- 
tinctive characteristics  between  the  two  epithelia,  olfactory  and 
respiratory,  but  he  does  not  find  the  membrana  limitans  of 
Von  Brunn.  Ramon  y  Cajal  finds  that  each  olfactory  fibril 
preserves  its  absolute  independence  from  the  olfactory  bulb  to 
the  cell  in  which  it  terminates.  It  never  anastamoses  with  the 
neighboring  fibrils,  and  does  not  divide  at  any  point  in  its 
passageway.  The  olfactory  cell  is  a  bipolar  nerve  cell,  and  its 
internal  prolongation  is  a  fibre  of  the  olfactory  nerve. 

Fusari  (1894),  like  Grassi  and  Costranovo,  finds  the  same 
nerve  fibrils  passing  into  the  basal  prolongation  of  several  ol- 
factory cells.  In  the  epithelium  of  the  organ  of  Jacobson  he 
observed  that  one  portion  of  the  fibres  of  the  olfactory  nerve 
entered  directly  into  relation  with  the  basal  process  of  the 
epithelial  cells.  The  others,  at  the  base  of  the  epithelium,  were 
in  relation  with  a  globular  nerve  cell,  which  sent  towards  the 
periphery  slender  prolongations  scattered  between  the  epithelial 
cells. 

\'an  Gehuchten  (1890)  agrees  with  Ramon  y  Cajal,  that 
the  fibrils  pass  directly  into  the  olfactory  cells  without  rami- 
fication, and  after  a  slightly  waving  course.  The  nerve  pro- 
longation is  continuous  insensibly  with  the  cellular  mass,  and 
at  the  other  pole  the  protoplasmic  substance  forms  a  thick  peri- 
pheral prolongation,  which  extends  to  the  free  surface  of  the 
epithelium. 

The  ordinary  epithelial  cells  present  a  cylindrical  peripheral 
portion  and  an  irregular  central  portion,  often  terminating  by 
bifurcation  at  the  internal  limits  of  the  epithelium. 
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Disse  (1900)  has  found,  in  the  calf,  olfactory  buds  lying 
upon  the  internal  wall  of  the  ethmoidal  labyrinth,  and  upon  a 
field  corresponding-  to  the  septal  wall.  They  are  spherical  in 
form  and  present  a  pore,  open  upon  the  surface  of  the  mucosa, 
and  enclose  replacing  and  sensory  cells. 

The  olfactory  epithelium  is  thicker  than  the  respiratory  epi- 
thelium ;  in  the  mouse  it  attains  a  thickness  of  128  mikra  at 
the  level  of  the  olfactory  fossa,  and  21  mikra  at  the  level  of  the 
external  wall,  below  the  naso-turbinal.  The  cells  are  of  two 
kinds:  fusiform,  sensory  united  by  varicose  prolongations  with 
the  fibres  of  the  olfactory  nerve,  and  epithelial,  supporting  cells 
of  cylindrical  form. 

The  deeper  shade  of  the  olfactory  region  results,  according 
to  Tourneux,  Hermann  Suchanneck,  etc..  from  the  presence 
of  colored  granules  in  the  epithelial  cells,  and  according  to 
Remy,  from  infiltration  of  the  corium  by  the  fusiform  bodies 
filled  with  yellow  matter. 

CoRiUM. — Glands. — The  connective  tissue  corium  contains 
glands  and  vessels,  distributed  in  an  irregular  manner. 

The  glands  are  particularly  compact  at  the  level  of  the  lateral 
and  inferior  wall,  where  they  attain  a  large  size. 

In  the  respiratory  mucosa,  according  to  Max  Goerke  (1897), 
there  are  numerous  mucous  as  well  as  serous  glands.  The 
mucous  secretion,  by  becoming  dry,  checks  the  movement  of 
the  vibratile  cilia,  so  the  very  fluid  serous  secretion  is  of  great 
utility  in  holding  the  humidity  of  the  mucus.  Schmincke 
(1902)  has  studied  minutely  the  glands  of  the  respiratory  re- 
gion in  man,  which  are  of  a  mixed  type.  He  has  followed  the 
process  of  secretion  in  two  kinds  of  cells ;  during  the  period 
of  repose  the  albuminous  and  mucous  cells  are  similar. 

The  lachrymal  canal  pours  out  the  aqueous  secretion  of  the 
lachrymal  glands  at  the  level  of  the  inferior  meatus ;  the  hu- 
midity is  still  fu/ther  increased  in  this  region  if  exposed  to  the 
passage  of  a  current  of  air. 

In  the  olfactory  region  numerous  glands  are  found  (Bow- 
mann's  glands).  In  the  mouse  they  form  an  important  supero- 
internal  group.  According  to  Max  Goerke.  these  glands  never 
secrete  mucus,  an  opinion  concurred  in  by  Heidenhein.  who 
considers  them  as  serous. 

\^on  Brunn  considers  all  of  them  as  albuminous  glands. 
Their  excretory  ducts  open  upon  the  superior  nasal  wall,  and 
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u}x^n  the  portions  in  the  vicinity  of  the  lateral  wall  and  the 
septum,  in  the  recesses  covered  by  ciliated  epithelium. 

The  adenoid  tissue,  under  the  form  of  small  follicles,  is 
quite  abundant  in  the  res])irat(iry  mucosa  ;  the  migratory  ce'.ls 
belonging-  to  it  are  very  much  diffused  (  Stohr),  as  are  those  in 
the  olfactory  region  (  \'on  Hrunu).  In  the  dog,  cat,  sheep, 
deer,  pig,  hare,  horse  and  calf  the  diffused  adenoid  tissue  is 
very  alnmdant.  The  follicles  attain  a  large  size  in  the  dog 
(Zuckcrkandl). 

\'essei.s. — Erectile  Tissue. — The  arteries  of  the  nasal  mu- 
cosa h;.ve  several  trunks:  the  anterior  nasal  comes  from  the 
facial,  the  spheno-palatine  from  the  internal  maxillary,  and 
the  ethmoidal  arteries  from  the  in:erna'  carotid.  Their  rami- 
fications have  the  type  of  spiral  arteries.  We  have  not  under- 
taken their  study  in  mammals.  For  the  description  of  arteries 
in  man  see  Zuckerkandl  and  works  on  anatomy. 

The  veins  form  efferent  ])lexuses  accompanying  each  of  the 
arterial  branches.  Interest  in  the  vascular  system  of  the  nasal 
fossae  lies  in  the  formation  of  venous  networks,  situated  be- 
tween the  corium  and  the  periosteum,  and  having  the  charac- 
ter of  cavernous  tissue. 

Kohlrausch  has  described  a  venous  network,  rich  in  anasto- 
moses, situated  between  the  periosteum  and  die  mucosa;  \^olto- 
lini  considers  these  networks  as  composed  exclusively  of  veins 
and  announced  a  theory  of  erection.  Zuckerkandl's  study 
(1895)  in  man  is  very  complete.  Tie  observes  that  the  nasal 
mucosa  is  thicker  in  such  places  as  it  conies  in  contact  with  a 
large  quantity  of  c'.ir.  For  this  reason,  a  true  cavernous  body 
is  developed  only  on  the  inferior  turbinal,  on  the  border  of  the 
middle  turbinal,  and  at  the  posterior  extremities  of  the  middle 
anfl  superior  turbinals.  In  the  places  wluTt'  the  mucosa  is 
thin  there  is  only  a  dense  venous  network,  but  no  cavernous 
tissue.  These  cavernous  bodies  in  the  nose  are  formed  of 
two  networks;  an  external,  composed  of  large  venous  vessels 
in  communication  with  efferent  veins,  and  a  more  delicate  in- 
ternal, in  relation  with  the  capillaries,  which  are  placed  in  the' 
system  of  laminous  trabeculae,  containing  also  some  muscular 
fibres.  The  glandular  culs-de-src  jx'uetrate  into  the  vascular 
layer,  so  that,  while  Langer  com]:)ares  the  erectile  tissue  of  the 
nose  to  the  corpus  cavernosum.  Zuckerkandl  compares  it  to  the 
cavernous  tissues  of  the  urethra. 

In  the  cavernous  bodies  of  the  j)enis,  the  trabeculae  repre- 
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sents  disassociated  vascular  walls  and  the  muscles  are  irrep-u 
^ems      In  the  nasal  mucosa  the  expansion  of  the  veins  into  a 

z^^^zzr '-  --'-''  -' '-  -----  '^-^p- 

S,-  V  ?  ^r  ''^'''  '^'  °'-^"  ^^  J^^^bson  should  lie 
b?hVr  rVr::.  '''''''''''''  ''''-'  ''  -y  ^-^--^-v  attacked 
Arviset  (188r)  and  Isch  Wall  (1887)  consider  the  erectile 
tissue  of  the  nasal  fossae  as  constituted  primitivelv  of  capi ! 
lanes,  which  later  take  on  considerable  development  and  under- 
go HTiportant  modifications. 

brJ^of  II'"  ''''  ^°""''  '^^''  '"P^"->^  dilatations  in  the  em- 
bryo of  the  pio^,  cat  and  mole. 

In  the  human  adult,  he  studied  the  cavernous  tissue  in  an 
executed  cr:nunal.  The  middle  turbinal  was  entirel  o  c "pi  d 
by  lacunae  which  were  very  numerous  in  the  corium  'and  wh  ch 

ness  of  the  la^er  of  smooth  fibres.     Towards  the  surface  the 

mu^sa  is  H.?''^  '""f  •'^'  *'  "^""°-  ^"y  °'  '"e  nasal 
mucosa  ,r,ch  in  smooth  muscles  and  elastic  fibres.    The  carti- 

afe  wi  h'thV:?'"-^'!  "'  ^P°"»'  -^  "^"^  '-™ae  commun  - 
cate  with  the  efferent  vems  of  the  cavernous  tissue 

.    P.Il.et  (1891)   found  the  erectile  tissue  compo  ed  of  lar^e 

;hrsm:;,er"n':h  *^'"^"  °"« ="-'ed  ag^nst  th/,!:  e; 

the  smaller  in  the  com.m.     These  are  neither  arteries    veins 
nor  ddated  capdiaries,  such  as  C.  Robin  describes 

around  "^hf!!       "!"""''  "'  '"'P^^«'  "'  '™  -liff-^"'  P'-nes 
around  the  connective  tissue  walls,  the  more  internal   bein<r 

reason  of  the  bendings  of  the  cavernous  sinuse. 
birth  nL  """''",  ^""•?'  '""'"""'^  f™'"  'he  fifth  month  to 
b  OS  o?  he  h  'T"'*  "'.'"'  '^  '°""''  I"  "'^  ™""«-  em- 
the  cart  ,I/e  ,  '^^  ^u'f  '"'-'  ""''  "'  "'""  '''  f™'"''  between 
issue  with  !tir  'P'"^?''""'-  °"l>-  =>  ""ck  layer  of  connective 
ssie  «ith  stelate  or  elongated  cells,  studded  with  capillaries- 
he  true  erectile  organs  are  developed  in  this  manner', -^icho-' 

neux  n«,s,)  demonstrate  that  the  region  which  is  to  lie  the 
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seat  of  the  erectile  organ  is  for  a  long  time  characterized  by 
the  complete  absence  of  blood  vessels. 

According  to  T'oulai  (189fi)  the  vessels  which  groove  the 
nasal  mucosa  are  very  muscular  veins,  but  not  erectile  tissue ; 
the  development  of  these  networks  does  not  in  any  way  re- 
semble erectile  tissue,  the  period  of  appearance  being  too 
early. 

In  the  newly  born  dog  and  in  the  mouse,  we  have  found,  be- 
neath the  mucosa,  a  layer  of  connective  tissue  containing  round 
and  fusiform  cells  pressed  together,  between  which  are  placed 
very  large  vessels  with  thin  walls,  running  in  various  direc- 
tions. On  transverse  section,  some  are  found  running  trans- 
versely and  others  longitudinally  or  obliquely.  These  lacunae 
lie  particularly  at  the  level  of  the  external  surface,  and  espe- 
cially along  the  free  border  of  the  inferior  turbinal.  At  this 
point  there  are  only  venous  dilatations. 

Aviset  found  large  vascular  dilatations  in  the  armadillo.  In 
the  buck,  the  corium  of  the  mucosa  contains  arteries  surrounded 
by  a  large  number  of  capillary  dilatations,  w-hich  have  neither 
muscular  nor  elastic  coat.  The  glands  of  the  mucosa  are  very 
rare  in  the  region  of  the  vascular  dilatations ;  elsewhere  they 
are  abundant. 

The  camel,  at  the  level  of  the  septum,  presents  numerous 
glands,  between  which  the  vascular  dilatations  are  distributed. 
The  rabbit  has  only  a  train  of  dilated  capillaries  at  the  level  of 
the  septum  ;  likewise  the  rat. 

Pilliet  found  erectile  tissue  in  the  rodents  and  endentates. 
In  the  dolphin  and  cachelot,  the  corium,  on  the  contrary,  is 
thick,  white,  fibroid  and  very  dense. 

Arviset  has  observed  that  animals  living  in  a  wild  state  have 
a  more  abundant  cavernous  tissue  than  the,  domestic  animals. 
This  fact  is  in  accord  with  the  general  development  of  the 
olfactory  faculty. 

The  turgescence  of  the  cavernous  bodies  of  the  nose  is  de- 
pendent upon  the  nervous  system  :  the  sphenopalatine  ganglion, 
according  to  Zuckerkandl.  is  the  vasodilator  center  for  the  nasal 
mucosa. 

Hack  has  well  shown  the  role  of  the  nervous  influence.  Be- 
fore Hack,  Voltilini  explained  the  erection  without  nervous  in- 
tervention. According  to  his  view,  the  vessels  which  consti- 
tute the  cavernous  tissue  pass  from  the  bony  canaliculi,  at  the 
level  of  which  the  venous  walls  are  wide  open,  and  the  blood 
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enters   the  cavernous  tissue  constantly,   through   the  vessels, 
which  are  always  open. 

But  if  the  blood  enter  easily,  it  could  leave  easily,  and  erec- 
tion is  impossible,  so  Zuckerkandl  judges  this  theory  untenable. 

En  resume,  Are  we  dealing  with  erectile  tissue  in  the  nose 
or  not?  The  true  erectile  tissue  is  composed  of  lacunae,  inter- 
posed between  arteries  and  veins,  w'hose  walls  contain  smooth 
muscle  fibres  (Robin,  Tourneux).  According  to  Retterer 
(1902)  the  adherence  of  the  capillaries  to  a  dense  fibrous  tissue 
especially  characterizes  the  erectile  tissue. 

Arviset,  Isch  Wall  and  Herzfeld  consider  the  vascular  net- 
work of  the  nose  as  capillary  dilatations.  According  to  the  ob- 
servations of  Kohlrausch,  Zuckerkandl,  Pilliet  and  Boulai,  who 
corroborate  our  observations  on  the  dog  and  mouse,  the  dilated 
veins  and  lacunae  are  not  identical  with  those  of  the  corpus 
cavernosum  of  the  penis ;  Zuckerkandl  compares  them  to  the 
spongy  tissue  of  the  urethra.  From  a  histologic  standpoint,  the 
vascular  tissue  is  not  true  erectile  tissue,  but  it  may  be  said  that 
it  is  a  lacunar  tissue,  capable  of  increasing  its  volume. 

By  virtue  of  the  presence  of  the  spiral  arteries  and  of  a 
special  vaso-dilator  system,  the  afflux  of  blood  into  the  lacunar 
tissue  may  be  suddenly  increased  and  the  turgescence  which 
results  is  sometimes  considerable.  Certain  reflexes  may  pro- 
voke it. 

The  most  interesting  observations  are  those  which  connect 
the  olfactory  with  the  genital  apparatus.  In  animals,  olfactory 
excitations  precede  genital  excitations,  so  erectile  tissue  is  more 
developed  in  wild  animals  in  which  the  sexual  phenomenon  is 
most  intensely  manifested. 

Mackenzie  has  studied  the  relation  between  the  nasal  and 
genital  organs  in  man  and  woman,  which,  according  to  him, 
will  depend  on  the  analogy  of  structure.  The  turgescence 
of  the  nasal  mucosa,  by  a  hyperesthetic  efifect  on  the  nerve 
terminations.  maj<es  the  most  delicate  impressions  perceptible. 
on  account  of  which  the  cavernous  tissue  is  more  developed  in 
wild  animals  which  have  the  need  of  great  sensibility  in  order 
to  smell  their  prey  or  to  scent  the  female  at  great  distances. 

The  influence  of  odors  on  the  generative  apparatus  is  very 
marked  in  the  human  species,  according  to  Cloquet.  "The  care, 
which  many  women  take  in  using  perfume,  seems  to  be  a  proof ; 
she  is  wise  in  the  art  of  pleasing,  who  does  not  allow  anyone 
to  sec  her  until  after  she  has  aided  her  charms  by  the  use  of 
odors." 
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FHess.  and  after  him  Schiff,  Malherbe  and  other  clinicians, 
have  treated  the  painful  attacks  of  dysmenorrhea  by  application 
of  cocain  tampons  to  the  nasal  fossae ;  they  also  destroyed,  by 
cauterization,  certain  zones  in  the  nasal  cavity  (genital  px)ints), 
and  obtained  satisfactory  results.  This  is  particularly  eflfective 
in  nervous  dysmenorrhea.  Malherbe.  in  cases  of  genital  asthe- 
nia, excites  the  genital  points  in  the  nose  by  electric  stimula- 
tion. 

The  inverse  influence  seems  better  demonstrated.  Macken- 
zie has  shown  that  excessive  venery  in  man  causes  coryza,  due 
to  obstruction  of  the  nares  by  the  dilated  cavernous  bodies. 
According  to  this  writer,  repeated  sensual  excitations  may 
cause  inflammations  of  the  nose.  Isch  Wall  reports  the  case  of 
two  young  people  who  were  aflfected  with  epistaxis  at  each 
coitus,  at  the  beginning  of  their  genital  life. 

The  accelerated,  noisy  respiration  in  the  course  of  the  venere- 
al orgasm  seems  to  indicate  that  there  is  a  partial  obstruction  of 
the  nasal  fossae  by  the  turgescent  mucosa. 

We  have  seen  chronic  coryza  in  several  women  aflFected  with 
retroversion  of  the  uterus,  which  is  always  accompanied  by 
utero-ovarian  congestion. 

It  is  only  rarely  that  women  breathe  normally  through  the 
nose,  but  sleep  with  their  mouth  open,  during  their  menstrual 
periods. 

Lymphatics. — Well  studied  in  man  by  Sappey  and  then  by 
Simon  CIS.^O).  The  latter  found  in  the  nasal  fossa  the  justifi- 
cation of  a  law  proposed  by  Sappey.  that  the  lymphatics  of  a 
region  are  more  abundant  as  its  sensibility  is  more  developed. 

The  lymphatic  network  of  the  septum  ends  by  si.x  to  eight 
trunks  in  the  lymphatics  of  the  lateral  walls.  There  it  exists 
as  a  superficial  network  at  the  level  of  the  superior  turbinal, 
of  the  anterior  half  of  the  middle  turbinal  and  of  the  space  in 
front  of  the  turbinals :  a  deep  network  with  larger  meshes  is 
in  the  remaining  portion  of  the  lateral  wall.  The  efferent 
trunks  converge  in  a  fossa  placed  between  the  Eustachian  tube 
and  the  jxisterior  ends  of  the  turbinals.  In  the  nares  there  is 
a  network  independent  of  the  j)receding.  the  efferent  trunks 
of  which  run  par.'dlel  to  the  facial  artery. 

Xervks. — The  trigeminal  ( branches  of  the  ophthalmic  nerve 
and  of  the  spheno-palatine  ganglion)  innervates  the  respira- 
tory region.  The  branches  of  the  spheno-palatine  ganglion  are 
the  vaso-dilators  of  the  nasal  mucosa. 
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The  Olfactory  nerve,  divided  into  numerous  branches  is 
d.^tnbuted  to  the  olfactory  mucosa,  and  we  know  its  relations 
with  the  epithelial  cells  of  this  re-ion.  Its  branches  pass  into 
the  nasal  fossae  throu,s:h  the  cribriform  plate  of  the  ethmoid 
I  hey  are  covered  by  prolongations,  in  the  form  of  sheaths  of 
the  coverings  of  the  brain,  which  r.ccompanv  them  into  'the 
mucosa.    It  is  a  true  nerve  center  placed  at  the  peripherv 

The  olfactory  cells  are  nerve  cells  derived  directlv  from  the 
ectodermic  cells.  Their  protoplasmic  prolongations  form  the 
o factory  cilia :  the  prolongation  of  the  axis  cvlinder  is  a  fibre 
of  the  olfactory  nerve.  It  goes  to  form  the  connection  with 
the  protoplasmic  prolongation  of  the  interpolated  neuron  the 
cellulc.r  body  of  which  lies  in  the  olfactorv  bulb  This  last 
establishes  the  relations  with  the  cerebral  centres. 

The  central  olfactory  nerve  apparatus  varies  according  to  the 
osmatic  power  of  the  animal,  and  this  depends  upon  the  olfac- 
tory bulb  with  its  convolutions.    According  to  Zuckerkandl    the 
following  organs  are  reduced  in  animals  with  rudimentarv  ol- 
factory lobes  and  in  man:  the  gyrus  hippocampi,  the  lobe  of 
the  corpus  callosum  in  the  region  of  the  isthmus  and  the  fold 
of  the  retrolymbic  passage,  the  convolution  of  the  corpus  cal- 
losum.  the  anterior  perforated  lamina,  the  horn  of  Ammon   the 
external  marginal   convolution,   and   finallv   the   internal   mar- 
ginal arc.     In  the  dolphin,  which  is  trulv  an  anosmotic  animal 
1"  opposition  to  the  preceding,  which  are  microsmatic,  the  brain 
presents:    complete  absence  of  the  olfactorv   lobe    a  decided 
regression  of  the  basal  portion  of  the  lymbic  lobe,  complete 
absence  of  the   interior   perforated    lamina,   reduction   of  the 
horn  of  Amnion  to  an  extremely  faint  rudiment,  complete  ab- 
sence of  the  fimbria,  and  a  considerable  regression  of  the  ex- 
ternal marginal  arc. 


CHAPTER  11. 
; '  EMBRYOLOGY. 

Amphioxus. 

Hatschek  (1884)  asserts  that  the  ciliated  fossa  corresponds 
to  an  ectodermic  recess  in  which  the  anterior  neuropore  opens ; 
it  persists  for  some  time  without  closing.  The  depression  is 
united  with  an  evagination  of  the  left  intestinal  diverticulum 
which  fuses  with  it.  Thus  constituted,  the  olfactory  organ  of 
Amphioxus  represents  two  organs  of  Craniata:  the  olfactory 
organ  and  the  hypophysis. 

In  this  last  homology,  Hatschek  finds  a  difficulty  in  the 
entodermic  establishment  of  the  hypophysal  tube  in  Amphi- 
oxus. 

According  to  Dohrn,  the  anterior  primitive  olfactory  invagi- 
nation becomes  dorsal  by  the  extraordinary  development  of  the 
upper  lip. 

Willey  considers  the  ciliated  fossa  of  Kolliker  as  the  ho- 
mologue  of  the  hypophysis  of  Craniata. 

According  to  Kupffer  this  fossa  corresponds  to  the  median 
olfactory  plate  of  the  embryo  of  Acipenser.  Amphioxus  is  the 
only  primitive  monorrhinal  vertebrate. 

Legros  (1897)  has  extensively  studied  the  morphology  of  the 
head  of  Amphioxus.  The  stomodeal  fossa  is.  at  the  begin- 
ning, a  large  cavity  (preoral  fossa)  which  is  separated  into 
two  parts  by  a  fold  of  the  entoderm.  The  antero-superior  por- 
tion gives  origin  anteriorly  and  to  the  right,  to  a  short  diver- 
ticulum, the  fossa  of  Hatschek,  which  is  directed  forwards; 
behind  and  to  the  left,  to  a  narrower  diverticulum,  the  nephridi- 
um  of  Hatschek.  which  is  directed  backwards.  These  two  or-' 
gans  are  the  respective  homologues  of  the  olfactory  fossa  and 
of  Rathke's  pocket  of  the  Craniata.  Kolliker's  fossa  repre- 
sents the  portion  of  the  ectoderm  which  corresponds  to  the 
neuropore  of  the  embryos  of  Craniata.  But  it  is  not,  as  claimed 
by  Hatschek  and  Willey,  the  homologue  of  the  hypophysis  of 
Craniata. 
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Fish. 

1.      CyCIvOSTOMES. 

The  study  of  the  morphology  of  the  olfactory  apparatus 
shows  a  great  difference  between  the  cyclostomes  and  the  other 
vertebrates ;  it  is  the  monorrhinals  against  the  amphirrhinals. 
This  anomaly  exists  during  embryonic  life,  even  from  the  be- 
ginning of  their  development. 

Historical. — Scott  (1883),  contrary  to  Calberla,  describes 
the  primitive  imparity  of  the  olfactory  outline.  This  appears 
as  a  slight  depression  abov€  the  mouth — the  common  invagi- 
nation of  the  nasal  fossa  and  the  hypophysis.  The  ectoderm, 
simply  thickened  at  first,  has  very  high  cells ;  then,  when  the 
fossa  is  formed,  those  at  the  bottom  are  increased  in  height, 
while  those  of  the  opposite  walls  remain  very  low. 

Kupft'er  (1894)  was  concerned  in  demonstrating  the  primi- 
tive amphirrhinal  character  of  the  Monorrhina  and  found  two 
series  of  plakodes  on  the  head ;  a  dorsolateral  and  an  epi- 
bronchial  series.  The  two  series  converge  anteriorly  upon  a 
terminal  anterior  plakode,  which  exists  in  the  amphirrhina 
as  well  as  in  the  Monorrhina.  But  in  the  Monorrhina  it  is 
invaginated,  becoming  a  groove.  At  the  passage  which  it 
forms  there  is  a  point  of  continuity  between  the  brain,  before 
its  complete  isolation,  and  the  ectoderm. 

In  Petromyzon  larva  of  3.5  to  4  mm.  in  length,  a  fibrillary 
cord  is  found,  destined  soon  to  disappear,  which  unites  the 
summit  of  the  olfactory  sac  to  the  single  olfactory  lobe. 

This  disappears,  and  paired  olfactory  nerves  are  formed, 
which,  without  doubt,  are  homologous  with  those  of  Am- 
phirrhina. Rut  these  paired  nerves  correspond  to  a  single  ol- 
factory sac. 

Calberla  had  alreay  expressed  the  opinion  that  these  nerves, 
which  come  from  two  symmetrical  halves,  are  an  index  of  the 
duplex  character  of  the  nasal  organ. 

Kupffcr,  from  the  standpoint  of  the  single  plakode,  finds 
paired  plakodes  which  are  at  first  feebly  developed  and  dis- 
tinctly separated  from  the  terminal  plakode.  Invaginations, 
which  are  produced  and  prolonged  from  them,  are  utilized  for 
the  formation  of  the  olfactory  sac.  These  paired  portions 
affect  the  duplex  character  of  the  olfactory  nerve  in   Petro- 
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nivzon.  Xo  difference  exists  between  the  Monorrhina  and 
the  Amphirrhina. 

Wilhelni  Lubosch  (1902),  in  Ammocetes  of  the  eighth  day, 
found  the  brain  completely  detached  from  the  ectoderm.  At 
the  passage  where  the  last  point  of  union  existed,  the  ecto- 
derm was  thickened  and  formed  a  single  olfactory  plate.  On 
the  12th  day  a  groove  appeared  in  this  olfactory  lamina.  Be- 
tween this  thickening  and  the  hypophysal  plate,  an  intermedi- 
ate plate  was  found.  This  lies  lower  and  permits  the  olfactory 
plate  to  project. 

In  the  myxinoids,  Kupffer  found  as  the  olfactory  beginning 
a  median  plakode,  p'.aced  ventrally  in  relation  to  the  orifice 
of  the  neuropore.  The  final  development  does  not  difTer  from 
that  in  the  Petromyzon.  However,  in  place  of  terminating  in 
a  cul-de-sac,  the  cavity  opens  on  the  roof  of  the  digestive  cavity 
and  communicates  with  it. 

According  to  Gotle,  this  canal  of  tlie  Monorrhina  is  con- 
served in  the  Amphirrhina  under  the  form  of  the  cerebral  pro- 
longation, called  the  hypophysis ;  but  Dohrn  separated  the  two 
formations  from  one  another. 

Observations. — We  have  studied  some  young  stages  of 
Petromyzon  planeri  of  2  to  6  mm.,  but  we  have  not  been  able 
to  conclude  our  series.  The  nerve  tube  is  well  outlined  in 
embryos  of  4  to  6  mm.  On  its  anterior  extremity,  it  is  in  rela- 
tion with  a  thick  cellular  mass,  which,  moreover,  is  connected 
with  the  ectoderm.  This  is  the  single  plakode  of  Kupffer. 
On  transverse  and  frontal  sections,  we  have  not  seen  the  lateral 
thickenings  of  the  ectoderm  in  connection  with  the  single  epi- 
thelial mass.  Thus  we  find  in  the  cyclostomes  and  in  Amphi- 
oxus  an  olfactory  beginning  different  from  that  of  other  mam- 
mals. 

This  same  observation  has  been  made  by  Scott  and  Wilhelm 
Lubosch,  who  de.scribe  only  a  single  outline. 

This  is  not  the  opinion  of  Kupffer,  who  describes  three  p!a- 
kodes  as  the  primordial  olfactory  outline  in  vertebrates. 

.Amphioxus,  according  to  him.  is  the  only  one  to  possess  a 
single  plakode ;  all  the  others  have  a  single  plakode  and  paired 
plakodes. 

Thus,  in  the  Monorrhina  f cyclostomes),  the  single  plakode 
plays  a  great  role  in  the  formation  of  the  olfactory  organ,  the 
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On  the  contrary,  in  Amphirrina  (gnasthostomes),  the  single 
plakode  ,s  v,s,b]e  only  during  a  short  period  of  developmen 

However,  kupffer  represents  the  single  plakode  as  present 
in  Acipenser,  Acanthias,  frog  and  sheep.  ^ 

But  many  observers  contradict  this.    In  the  fio^ure  of  Aran 
.h,as  by  Miss  Platt  there  is  no  local  thickening        th     horny" 
aver  and  no  plakode.    The  ectoderm  i„  ,he  anterior  region  "f 

k  no.       V\"T  ^:'o"^  ^'^"^-^  '"^  'he  opinion  of  Knpffer 
IS  not  verified  (Karl  Peter).  I'pncr 

In  the  amphibians.  Gotte  describes  a  median  thickenine 
wh,ch  he  considers  as  the  outline  of  the  hypophysis  Corn  "f 
"1  b'iM  "#  "w^'.'  *,^'  *'=  thicke„i„g'.^L'frontaI  ra™^ 

Peter  mm.       'f  *r  ""'  ^"^  ^"^  ^^ian  thickening. 

Peter   (1901),  ,„  the  hzard,  found  a  thickening  upon  the 

JTdl/T^  °'  *^"P'  °'  *^  "^"™P°-'  "«  *is  tWck  „! 

ensorv  phkodr^"-f  ''™''""  ""'  characteristics  of  the 

\ltZ7J    ,        '  '•  '*  ""  "'^"  "'  "l^'ion  with  the 

Xe  whir     !  •  ■"^''^"'cal  cause,  as  it  is  found  at  the 

place  where  certain  organs  (crystalline  lens,  auditorv  vesicle) 
are  detached  from  the  ectoderm;  there  is,  therefore  ^s^cL, 

ai  vesicle^     Karl  Peter,  on  the  other  hand,  denies  the  e,r 

wo  facts,  only,  remain  in  favor  of  the  primitive  paritv  of  thp 
nasal  organs  of  the  cyclostomes :    the  duplex  nature    of  the 
olfactory  nerve,  announced  by  Calberia,  a'nd  the  p  esence  o 
a^median  septum,  presented  by  Langerhans  in  support  of  .his 

We  have  very,  distinctly  observed  the  existence  of  two  olf,. 

;=•:/:  -r- •=  s-r  R '?  ' 

necessary  to  admit  th^f  f,.  J^  r  .•        "'    ^'  ^'    therefore, 

I    n  or  the  areas  favors  this  evolution. 

wrarge:'':htir.:!fthc"r"'^^"'"  -■"' "--  °'- 

it  is  primarily  ventral.  *'''°"'''  "''  "'"  '^^  'hat 
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The  origin  of  the  hypophysal  diverticiUum  is  (hic  to  the 
neuroporal  thickening,  according  to  Gotte,  Scott,  v.  Wijhe 
(1884,  1886)  and  W'iedersheim  (190vM.  The  naso-palatine 
canal  in  lampreys  and  mixinoids  appears  to  correspond  more 
to  this  nerve  formation  than  to  the  choanal  canal  of  air-breath- 
'ng  vertebrates. 

Selachians. 

Historical. — Balfour  (1878),  in  his  monograph  on  Elasmo- 
branchia.  speaks  of  the  first  appearance  of  the  olfactory  organ 
as  a  double  thickening  of  the  ventral  epiblast.  Milnes  Mar- 
shall (1879)  found  a  pair  of  thickenings  of  the  external  layer, 
below  the  surface  of  the  anterior  brain  and  immediately  above 
the  mouth.  Each  thick  point  evolved  as  a  fossa ;  the  bottom 
of  this  is  very  close  to  the  brain.  Ziegler  indicates  also  the 
olfactory  area.  Holm  (1894),  in  the  torpedo,  showed  the 
or;gin  of  the  olfactory  organ  depending  upon  ectodermic  thick- 
enings, placed  laterally  in  relation  to  the  neuropore.  They  are 
united  to  the  brain  by  a  cellular  cord  formed  of  elongated  ele- 
ments, while  those  which  constitute  them  are  formed  of  round 
embryonic  cells.  The  brain,  which  is  separated  from  the  thick 
ectodermic  zone,  retracts  and  leaves  it,  and  forms  an  olfactory 
nerve  or  ganglion.  Hoffman  (1896)  indicates  the  zone  of 
fusion  between  the  anterior  extremity  of  the  medullarv  tube 
and  the  epidermis  as  the  point  of  departure  of  the  olfactory 
outline.  Above  the  neuropore,  this  point  of  fusion  is  absorbed 
in  part,  but  it  persists  as  bridges  of  delicate  plasma,  at  the  place 
where  the  olfactory  nerves  are  formed.  In  young  embryos,  the 
beginnings  of  the  olfactory  nerve  are  very  close  to  one  another, 
then  they  separate.  The  olfactory  nerves  can  be  well  seen  in 
an  embryo  of  13.5  to  14  mm.  Up  to  this  period,  the  olfactory 
groove  lies  close  to  the  medullary  wall.  Mesenchymatous 
tissue  is  interposed  between  these  two  formations,  and  the 
olfactory  nerve  is  increased  in  length  in  embryos  from  18  to 
20  mm.  At  the  same  time  the  groove  is  deepened.  The  bor- 
ders of  the  groove  approximate  in  embryos  of  22  mm.  and  in 
embryos  of  from  27  to  28  mm.  the  base  of  the  groove  begins 
to  be  provided  with  folds. 

Kurt  Berliner  (1902)  published  a  long  work  on  the  develop- 
ment of  the  olfactory  organ  of  selachians.  He  examined  some 
embryos  of  Acanthias,  Pristiurus  and   Spinax  niger. 
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The  olfactory  beginning  appears  in  Acanthias  of  3  mm. 
length.  In  a  Pristiurus  of  5  mm.  the  outline  is  represented 
by  a  cellular  plate  of  two  or  three  layers.  The  ectodermic 
condensations  have  no  relation  with  the  neuropore ;  there  is 
no  possibility  of  a  monorrhinal  beginning,  according  to  the 
idea  of  Kupffer.  The  olfactory  plates  increase  by  cellular 
multiplication,  and  it  is  the  deep  sensorial  layer  which  alone 
enters  into  this  development. 

There  is  an  invagination  which  increases  progressively  in 
depth  and  forms  a  cul-de-sac.  Its  borders  are  constituted 
by  two  cutaneous  cushions.  The  olfactory  organ,  at  first. in 
the  neighborhood  of  the  neuropore  (Acanthias  of  3  mm.), 
is  directed  more  and  more  towards  the  ventral  side,  and  always 
retains  this  situation.  The  formation  of  cutaneous  folds  is  due 
to  an  active  proliferation  of  the  indifferent  ectoderm  in  the 
neighborhood  of  the  olfactory  organ. 

The  ridges  of  the  mucosa,  or  folds  of  Schneider,  appear  in 
Acanthias  at  the  stage  of  25  mm.  of  length.  Their  for- 
mation appears  to  be  due  to  the  spontaneous  multiplication 
of  the  internal  wall  of  the  sensory  groove,  rather  than  to  the 
pressure  of  the  mesodermic  tissue. 

Description  of  Stages. — We  have  examined  a  series  of 
embryos  of  Pristiurus  in  the  youngest  stages,  from  2  mm. 
in  length,  and  some  specimens  of  Scyllium  canicula  from  3  to 
3.5  cm. 

Pristiurus  Melanostomus,  3  mm.  in  length  The  central 
nervous  system  is  represented  by  an  elliptical  tune,  flattened 
laterally,  with  walls  of  regular  thickness  formed  of  round  cells 
crowded  against  one  another.  The  ectoderm  is  formed  by 
several  layers  of  round  cells.  The  optic  vesicle  is  present,  and 
is  placed  behind  and  below  the  nervous  system.  There  is 
no  trace  of  the  ^olfactory  anlage. 

T  mm.  in  length  (Fig.  24). — The  nervous  system  is  a  tube 
of  very  large  lumen  with  slightly  thickened  walls.  The  optic 
vesicle  is  well  developed.  Below  this,  and  at  the  level  of  the 
latero-ventral  part  of  the  nervous  tube,  the  ectoderm  presents 
a  considerabl'  Hiickness  very  much  extended  in  the  dorso- 
ventral  'lir  j.um.  The  thickness  has  the  form  of  a  disc,  the 
borders  c  1  which  are  confounded  gradually  with  the  surround- 
ing fctoderm.  This  is  the  olfactory  anlage,  which  ^s  com- 
posed of  very  small  round  cells.     The  central  region  of  the 
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disc  is  slightly  depressed  and  is  of  maximum  thickness.  The 
nuclei  of  the  most  superficial  layer  are  far  removed  from  the 
surface,  so  that  the  outline  is  bordered  posteriorly  by  a  layer 
of  clear,  finely  granular  protoplasm. 

12  millwieters  (Fig.  25). — The  nervous  tube  and  the  optic 
vesicle  have  attained  a  high  degree  of  development.  The  ecto- 
derm is  composed  of  several  layers  in  regular  order.  The 
mesenchyme  below  the  ventral  surface  of  the  nervous  system 
is  more  compact,  and  surrounds  an  elliptical  mass  composed  of 
round  cells  analogous  to  those  of  the  ectoderm.     A  very  large 


Fig.    24 — X  95.      Pristiurus    melanostomus    7    mm.    (right    side). 
1.  Eye;  2.  Olfactory  outline;  3.  Central  nervous  system. 


cavity  occupies  the  center  of  this  mass,  thus  transformed  into 
a  vesicle,  as  seen  in  transverse  section,  passing  40  mikra  be- 
hind the  preceding.  The  cells  which  border  the  lumen  of  this 
vesicle  present  the  same  characteristics  as  those  which  lie 
at  the  surface  of  the  olfactory  outline  in  the  7  mm.  stage; 
their  central  part  is  clear  and  they  are  of  cubical  form.  This 
cavity  changes  in  form  and  becomes  more  irregular  in  pro- 
portion as  we  approach  the  posterior  regions,  situated  at  a 


THE  NASAL  FOSSAE)  OF  VERTEBRATES. 


311 


distance  of  140  mikra  from  the  anterior  extremity.  The  ven- 
tral surface  penetrates  into  the  cavity  under  the  form  of  a 
conical  ridge,  and  at  each  of  the  antero-external  and  postero- 
external extremities,  the  epithelium  rises  in  very  low  folds, 
into  the  interior  of  which  the  mesenchymatous  cells  are  in- 
sinuated. 

Behind  and  above  the  ridge  of  the  ventral  wall,  a  large  epi- 
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Fig.  25 — X  34.3.  Pristiurus  melanostomus,  12  mm.  long  (appear- 
ance of  lamellae  in  the  olfactory  cavity;  left  side).  1.  Eye;  2.  Ner- 
vous system;  3.  Olfactory  cavity. 


thelial  tract  unites  the  vesicle  with  the  ectoderm.  Behind  this 
epithelial  tract,  the  vesicle  communicates  freely  with  the  ex- 
terior. This  orifice  is  limited  by  the  borders  of  the  primitive 
fossa.  It  is  narrow,  and  it  forms  a  sort  of  canal  of  an  average 
height  of  170  mikra.  At  this  level,  which  is  almost  the  middle 
region  of  the  olfactory  cavity,  the  epithelial  folds  are  very 
numerous   anrl   occupy    a   very   large    portion   of    the    bottom 
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of  the  cavity.  In  the  most  posterior  sections  (Fig.  25),  the 
entire  bottom  is  found  occupied  by  folds,  the  height  of  M^hich 
varies  from  30  to  60  mikra,  and  which  are  separated  from  one 
another  by  plainly  visible,  deep  fissures.  The  external  orifice 
of  the  olfactory  cavity  is  opened  at  the  level  of  the  border  of 
the  head,  upon  the  ventral  surface. 

A  little  behind,  the  groove  is  less  deep  and  opens  freely  ex- 
ternally, its  borders  not  being  limited  by  the  canal.  The 
vi^alls  are  simple  and  without  folds.  Then,  behind  the  groove, 
lies  a  slight  depression,  at  the  edge  of  which  the  ectoderm  is 
unmodified. 

The  buccal  depression  begins  a  short  distance  behind  the 
olfactory  cavities. 

In  the  regions  where  no  folds  exist  the  epithelial  cells  have 
still  the  embryonic  character,  while  they  lose  it  at  the  level  of 
the  folds,  where  they  are  more  elongated,  but  still  without  a 
well  defined  form. 

22  Millimeters. — As  in  the  preceding  stage,  the  olfactory  out- 
line begins  anteriorly  by  a  solid  cellular  mass.  At  the  center 
of  this  the  cells  converge  by  their  clear,  finely  granular  extremi- 
ties. The  cavity  appears  in  this  cellular  mass  110  mikra  be- 
hind. The  cavity  in  frontal  sections  is  seen  closed  over  an 
extent  of  50  mikra,  and  then  it  opens  externally  by  a  large 
orifice.  In  passing  from  before  backward,  the  fossa  is  en- 
larged and  becomes  less  and  less  deep,  its  borders  becoming 
attenuated  and  confounded  with  the  neighboring  ectoderm. 
Our  frontal  sections  do  not  manifest  any  folds  of  the  epithelial 
wall. 

The  cells  of  the  superficial  layer  are  quite  cylindrical,  and 
have  an  average  height  of  24  mikra.  Their  central  portion  is 
finely  granular  and  clear,  their  color  is  rose  gray  (colored  by 
alum  carmine),  while  the  peripheral  portion  is  deepened  and 
contains  a  strongly  colored  nucleus. 

The  nasal  organ  has  not  undergone  displacement  towards 
the  lateral  surface  of  the  head ;  it  is  always  situated  under  the 
infero-external  border  of  the  central  nervous  system.  There 
is  still  no  trace  of  cartilaginous  skeleton. 

ScYLUUM  Canicula,  30  Millimeters  (Fig.  26).— The  ex- 
ternal forms  are  those  of  the  adult  animal;  the  nasal  orifices 
are  hollowed  upon  the  ventral  surface  of  the  head,  anterior 
to  the  buccal  opening,  and  are  placed  at  a  level  anterior  to 
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that  of  the  eye.  The  nervous  system  is  completely  developed ; 
below  the  ventral  surface  of  the  anterior  cerebral  vesicle,  in 
the  midst  of  the  mesenchyme,  is  seen  a  series  of  small  cavities 
elongated  in  a  dorso-ventral  direction,  constituting  the  anterior 
extremity  of  the  olfactory  apparatus.  These  cavities  are  in- 
creased upon  more  posterior  sections,  and  are  finally  united  to 
form  a  single  cavity.  The  common  portion  is  extended  trans- 
versely and  the  preceding  cavities  run  vertically.     The  walls 


Fig.  26 — X  70.  Scyllium  canicula  (transverse  section  showing 
the  lamellae  inserted  on  the  dorsal  wall  of  the  nasal  cavity;  right 
side).    1.  Lamellae;   2.  Nasal  orifice. 


which  separate  these  cavities  are  nothing  more  than  epithelial 
folds  which  have  become  higher  and  transformed  into  large 
lamellae. 

A  large  cartilaginous  tract,  placed  transversely,  separates  the 
ventral  surface  of  this  cavity  from  the  ectoderm. 

In  the  external  third  of  the  cavity,  a  large  epithelial  cord 
unites  this  wall  with  the  ectoderm,  and  posterior  to  this  the 
cavity  opens  externally  (Fig.  26). 
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The  nasal  opening  is  contracted  on  account  of  the  develop- 
ment of  its  borders,  which  approach  one  another  and  limit  it 
into  a  narrow  slit  only  35  mikra  wide  at  the  point  of  greatest 
contraction.  They  are  in  the  same  plane  as  the  ventral  sur- 
face of  the  head.  At  a  more  posterior  level,  the  borders  of  the 
groove  limit  an  irregular  canal  with  thin  epithelial  walls,  which 
run  obliquely  into  the  nasal  cavity.  This  is  prolonged  posteri- 
orly from  the  orifice  of  entrance  and  is  arranged  as  above. 

The  cartilaginous  capsule  is  quite  incomplete,  only  a  portion 
of  the  ventral  and  dorsal  walls  being  present.  There  is  a  trace 
of  the  septum. 

The  epithelium  at  the  level  of  the  ventral  wall,  and  upon 
the  border  of  the  canal  of  entrance,  is  formed  of  round  or 
cubical  cells  crowded  together,  and  arranged  in  two  or  three 
layers.  The  lamellae,  which  are  inserted  perpendicularly  upon 
the  dorsal  wall  of  the  cavity,  have  a  height  varying  from  178 
to  500  mikra.  At  the  level  of  the  lamellae,  and  in  the  bottom 
of  the  grooves  which  separate  them,  the  epithelial  layer  pre- 
sents a  superficial  stratum  of  cylindrical  cells.  The  axis  of 
the  lamellae  is  formed  by  the  mesenchyme,  composed  of  fusi- 
form same  as  mesenchyme  cells.  The  posterior  jwrtion  of  the 
nasal  cavity  is  subjacent  to  the  bulbus  oculi. 

Olfactory  Beginxixg. — The  olfactory  organ  appears  in  a 
very  early  stage  in  the  selachians.  Ziegler  found  it  in  the 
torpedo  3  mm.  long;  Balfour  in  Pristiurus  and  Scyllium  of  0.5 
mm. :  P)erliner  in  Acanthias  of  3  mm.  and  Pristiurus  of  5  mm. 

We  find  in  Pristiurus  of  the  7  mm.  stage  a  very  extensive 
olfactory  outline,  under  the  form  of  ectodermic  thickening  in 
several  layers,  occupying  a  large  portion  of  the  latero-ventral 
surface  of  the  embryo. 

This  outline  has  been  found  by  Holm  and  Hofifmann  under 
the  lateral  portions  of  the  ectodermic  thickening  of  the  neuro- 
pore. 

Milnes  Marshall  (18;9)-,  Ziegler  and  Berliner  (1902)  found 
the  outline  placed  below  the  central  nervous  system. 

This  ventral  situation,  or,  more  exactly,  latero-ventral,  can 
be  well  seen  in  Fig.  25  ;  it  remains  during  the  stages  of  evo- 
lution. 

According  to  Berliner,  the  olfactory  outline  is  constituted 
by  the  multiplication  of  the  deep  or  sensory  layer  of  the  cells 
of  the  ectoderm.     Our  observations   indicate   that   the   entire 
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thickness  of  this  layer  is  indifferently  employed  in  the  develop- 
ment of  the  nasal  thickening.  In  fact,  the  most  superficial 
cells  of  the  outline  of  the  stage  of  7  mm.  present  the  charac- 
teristics which  we  find  later  in  the  cells  which  limit  the  olfac- 
tory cavity  (Fig.  24).  These  are  the  cells  of  the  surface 
which  border  the  depression  or  olfactory  fossette,  and  at  a 
stage  somewhat  advanced,  the  cavity  results  from  the  union 
of  the  borders  of  the  groove. 

Moreover,  at  no  point  of  the  ectoderm  is  it  possible  to  dis- 
tinguish two  morphologically  different  layers. 

Evolution  of  the  Olfactory  Organ. — The  surface  of 
the  olfactory  plate  is  grooved,  and,  by  virtue  of  the  continued 
deepening,  it  becomes  a  deep  cul-de-sac.  This  last  is  sur- 
rounded on  all  sides  by  thick  ectoderm.  Anteriorly,  the  cel- 
lular mass  grows  into  the  mesenchyme,  and  the  cavity  is  en- 
larged so  as  to  form  a  sort  of  vesicle.  The  depth  of  this  cavity 
presents  a  series  of  folds  of  the  epithelial  wall,  into  the  center 
of  which  the  mesenchymatous  cells  penetrate.  These  folds, 
which  are  the  outlines  of  the  folds  of  Schneider,  appear  in 
Pristiurus  of  the  12  mm.  stage ;  Berliner  finds  them  in  Acan- 
thias  of  25  mm. 

From  the  time  when  the  modifications  of  the  epithelium  ap- 
pear, it  is  cylindrical  at  the  level  of  the  superficial  layer  of  the 
folds,  at  the  intermediate  grooves  in  the  12  mm.  stage,  and  at 
the  orifice  of  entrance.  The  borders  of  the  latter  are  elongated 
under  the  form  of  thick  ridges  converging  in  such  a  manner 
that  the  external  border  is  concealed  by  the  internal  border; 
the  external  nasal  orifice,  instead  of  opening  largely  externally, 
is  found  transformed  into  a  narrow  and  oblique  canal. 

Berliner  (1902)  shows,  with  great  detail,  the  role  played  in 
the  development  of  the  nasal  cavity  by  the  multiplication  of  the 
cells  in  the  olfactory  outline  and  the  elevation  of  the  indiffer- 
ent ectoderm. 

It  is  to  the  cellular  multiplication  of  the  olfactory  thickening 
that  he  accords  the  primordial  role.  The  edges  of  the  groove 
are  developed,  not  in  order  to  increase  the  cavity,  but  to  in- 
crease the  ventral  wall  and  accordingly  to  narrow  the  external 
opening. 

The  olfactory  organ,  situated  ventrally  in  the  beginning  of 
its  appearance,  holds  this  situation  and  is  always  found  anterior 
to  the  buccal  cavity. 
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Historical. — His,  Hoffmann,  Holm  and  Kopsch  studied 
the  olfactory  apparatus  in  Salmonidae  family,  Balfour  and 
Parker  in  Lepidostcus,  Kerr  and  Semon  in  the  Dipnoi. 

The  organ  begins  as  a  thickening  of  the  ectoderm  placed  on 
the  ventral  surface  of  the  embryo,  in  front  of  the  eye.  Accord- 
ing to  Holm  (18!)4)  the  cells  of  this  outline  are  distinguished 
at  an  early  stage  from  the  neighboring  embryonic  cells  by  their 
elongated  form.  This  writer  studied  the  connection  of  the 
olfactory  nerve  lobe  with  the  ectodermic  thickening  and  as- 
sisted in  the  understanding  of  the  olfactory  nerve  by  separating 
its  two  formations.  The  organ  begins  in  the  salmon  (Salmo 
salar)  from  the  28th  to  the  30th  day.  Kopsch  (1898)  recog- 
nized its  first  appearance  in  the  trout  at  the  stage  of  eighteen 
primordial  segments. 

The  ectoderm  being  composed  of  two  layers,  the  deep  layer 
alone  gives  origin  to  the  olfactory  plates,  and  the  superficial 
layer  passes  above  their  rudiments  but  does  not  participate  in 
their  formation  any  more  than  it  participates  in  the  formation 
of  the  crystalline  lens  and  the  auditory  vesicle.  Three  pro- 
cesses are  involved  in  the  changes  taking  place  in  the  olfactory 
organ  :  the  growth  of  the  organ,  the  modifications  in  the  sur- 
rounding epidermis,  and  the  changes  in  the  sensory  epithelium 
itself. 

The  organ  is  displaced  from  the  ventral  to  the  dorsal  side. 
At  first  it  is  placed  below  the  eye,  later,  anterior  to  it.  On  both 
sides  of  the  groove  are  developed  two  prolongations,  which 
confine  at  first  the  nasal  orifice,  then  by  fusion  give  rise  to  the 
two  orifices.  While  the  posterior  orifice  remains  simple,  the 
anterior  becomes  a  long  canal  which,  according  to  His,  is 
formed  by  two  median  folds. 

Balfour  and  Parker  in  Lepidosteus  show  the  beginning  of 
the  olfactory  organ  as  a  marked  thickening  of  the  sensory 
layer  without  participation  of  the  superficial. 

Semon  finds,  in  Ceratodus,  ridges  dividing  the  olfactory 
grooves,  directed  towards  the  buccal  cavity.  One  of  the  orifices 
of  the  nasal  cavity  will  sink  into  the  buccal  region — it  is  the 
first  step  towards  the  adaptation  of  the  nasal  cavity  to  the 
respiratory  function. 

Our  investigations  were  made  on  the  salmon  trout,  and  on 
the  rainbow  trout  for  older  stages.     There  is  considerable  dif- 
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ference  in  the  duration  of  the  evolution  of  these  two  species. 
At  Clermont,  the  eggs  of  the  salmon  trout,  placed  in  running 
water  at  9°,  are  hatched  in  sixty  days.  At  Pointis-Inard,  at 
the  home  of  our  friend.  Dr.  Cardeilhac,  the  rainbow  trout  was 
developed  in  thirty  day^  in  water  of  14° ;  thus,  the  specimens 
of  one  and  two  months  which  we  have  examined  correspond  to 
the  much  older  stage  of  the  salmon  trout. 

Stages  of  DeV'ELOpment. — Salmo  triitta — 22nd  day  (After 
fecundation.) — -The  external  covering,  well  developed,  pre- 
sents several  layers  of  cells,  but  it  is  impossible  to  distinguish 
two  different  strata.     The  interior  of  the  embryo  is  occupied 


Fig.  27 — X  70.  Egg  of  salmon  trout,  34  days  after  fecundation 
(olfactory  outline  presenting  differentiation  of  the  cells  of  the  su- 
perficial ectodermic  layer;  left  side).  1.  Nervous  system;  2.  Eye; 
3.  Olfactory  outline. 


by  agglomerated  round  cells  without  differentiation,  and  by 
the  outline  of  the,  nerve  tube.  There  is  no  optic  vesicle  or  ol- 
factory field. 

j///z  day  (Fig.  27). — The  optic  vesicle  is  large  and  well- 
formed  and  the  neural  tube  is  of  large  dimensions.  The  in- 
ferior surface  of  these  formations  is  very  close  to  the  ventral 
ectoderm.  Tn  the  short  space  between  the  optic  vesicle  and 
neural  tulx;.  the  ectoderm  shows  a  thickening  in  the  form  of  a 
disc  (Fig.  27).  This  is  the  olfactory  anlage.  its  transverse 
extent  is  2S.")  mikra  and  its  thickness  r)7.  The  superficial  cells. 
at  this  level,  have  already  undergone  differentiation  ;  they  take 
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on  a  cubical  or  cylindrical  form,  and  their  protoplasm  is  sim- 
ilar to  that  of  the  embryonic  cells. 

^^iid  day. — The  anterior  part  of  the  outline  is  a  simple  ven- 
tral thickening  of  the  ectoderm  ;  the  cells  which  constitute  it 
are  elongated,  perpendicular  to  the  surface  and"  distinguished 
easily  from  the  adjacent  ectodermic  cells.  No  distinction  is 
possible  between  the  superficial  and  deep  layers — the  entire 
thickness  of  the  ectoderm  is  concerned.  A  little  posterior,  the 
surface  of  the  outline  is  depressed  into  a  fossette  and  this  grows, 
taking  the  form  of  a  vesicle  at  a  more  posterior  level.  Then 
the  mass  becomes  solid  and  is  separated  from  the  correspond- 
ing ectoderm.  The  buccal  fossette  does  not  correspond  to  the 
region  of  the  olfactory  outline,  but  is  shown  only  a  little  more 
behind.  The  olfactory  cavity  lies  between  the  optic  vesicle  and 
the  lateral  wall  of  the  neural  tube. 

j^th  day. — There  is  little  difference  from  the  preceding 
stage ;  the  olfactory  vesicle  is  a  little  larger,  its  walls  are  uni- 
formly thick.  The  length  of  the  solid  olfactory  mass  which 
prolongs  the  cavity  is  very  considerable,  and  the  ectodermic 
covering  is  detached  for  a  greater  length. 

jrrf  day  (after  hatching). — No  modification  up  to  this  time. 
The  olfactory  organ,  which  is  always  ventral,  is  placed  on  a 
transverse  plane  anterior  to  that  of  the  eyes. 

pth  day. — The  lumen  of  the  nasal  cavity  is  enlarged ;  the 
cartilaginous  skeleton  makes  its  appearance.  The  nasal  organ 
begins  to  be  directed  towards  the  lateral  surface  of  the  embryo. 
SOth  day  (Fig.  28). — The  nasal  cavity  is  placed  somewhat 
towards  the  middle  of  the  lateral  surface ;  it  has  the  form  of 
a  simple  pit,  100  mikra  in  extent  from  its  anterior  extremity. 
The  borders  which  limit  it  are  considerably  elevated,  due  to 
the  increase  of  the  indifferent  ectoderm.  The  cavity  is  closed 
and  of  cylindrical  shape,  with  a  length  of  about  70  mikra,  then, 
behind,  it  is  prolonged  by  a  solid  cellular  mass.  The  epithelium 
which  covers  the  bottom  and  the  lateral  walls  of  the  fossette, 
and  further  the  entire  cavity,  presents  a  superficial  layer  of 
cylindrical,  much  elongated  cells.  The  buccal  cavity  has  ad- 
vanced to  the  region  of  the  olfactory  organ ;  the  ventral  wall 
of  the  latter  is  about  280  mikra  distant  from  the  buccal  roof. 

The  cartilaginous  skeleton  has  acquired  a  great  development 
and  has  the  form  of  an  X  on  transverse  section.  An  inferior 
branch  separates  the  organ  from  the  buccal  roof,  the  superior 
branch  separates  it  from  the  central  nervous  system  and  the 
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point  of  union  of  the  four  branches  forms  a  sort  of  median 
septum  some  distance  from  each  olfactory  cavity  (Fig.  28). 
The  optic  vesicle  is  in  relation  with  the  posterior  extremity 
of  the  nasal  apparatus  behind  which  it  is  situated. 

joth  day  (Fig.  29). — The  body  of  the  animal  has  the  form 
of  the  adult.  The  olfactory  cavity  opens  on  the  dorsal  surface 
by  a  large  orifice  (172  mikra  transversely),  and  it  lies  on 
the  anterior  extremitv  of  the  olfactorv  organ,  the  solid  cellular 
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Fig  28 — X  68.5.  Salmon  trout,  30  days  after  hatching  (olfactory 
fossette  presenting  differentiated  sensory  cells  throughout;  left 
side).     1.  Olfactory  fossette;   2.  Outline  of  cartilaginous  skeleton. 


mass  which  existed  in  the  preceding  stages,  being  distinctly 
hollow.  The  ventral  wall  makes  a  projection  into  the  cavity 
under  the  form  of  a  thick  fold.  2-iS  mikra  at  the  base  and  321 
mikra  high  across  its  middle  portion.  This  ventral  fold  lies 
only  in  the  opened  portion  :  behind  the  nasal  orifice,  the  lateral 
walls  have  each  a  narrow,  slightly  elevated  fold.  The  epithe- 
lium is  thick  throughout  the  ventral  wall  and  the  foM  comprised 
bv  it;  it  is  thin  <i\H'r  tin-  lateral  and  >ui)erior  walls. 
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2  months. — The  nasal  sac  has  an  irregular,  triangular  form; 
its  walls  sink  into  the  cavity.  A  very  long  fold  lies  on  the 
internal  wall  at  the  level  of  the  external  orifice.  Behind,  the 
folds  are  numerous  (3  or  4  depending  on  the  section  con- 
sidered) ;  they  are  all  inserted  along  the  bottom  of  the  cavity. 
Their  folds  or  lamellae  have  the  structure  which  we  have 
described  in  the  adult.  The  dorsal  situation  of  the  nasal  organ 
is  definitely  acquired ;  it  is  entirely  in  front  of  the  eye. 


Fig.  29— X  68.5.  Rainbow  trout,  30  days  after  hatching  (olfac- 
tory cavity  presenting  ventral  folds  with  the  outline  of  the  lamel- 
lae; left  side).  1.  Nasal  cavity;  2.  Folds  of  ventral  surface;  3.  Car- 
tilage. 


A  bony  arrangement  separates  it  from  the  buccal  cavity,  from- 
which  it  is  henceforth  very  far  removed. 

Ev^OLUTioN  or  THE  OLFACTORY  Organ. — The  olfactory  ap- 
paratus is  exceedingly  simple,  a  solid  outline  which  is  trans- 
formed into  a  pit  and  vesicle.  Its  origin  from  the  ectoderm 
is  very  well  marked  by  the  differentiation  of  the  epithelial 
cells  in  this  region.     We  have  been  unable  in  any  stage  to 
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distinguish,  at  the  level  of  the  ectodermic  thickening, 
the  superficial  epithelial  layer  from  the  remainder  of 
the  ectoderm.  This  layer  appears  concerned  in  its 
entire  thickness  in  the  development  of  the  nasal  anlage. 
The  increase  in  size  of  the  cavity  and  its  displacement  towards 
the  dorsal  surface  are  the  principal  transformations.  At  an 
advanced  stage,  the  wall  is  raised  and  forms  the  lamellae, 
which  are  better  developed  in  the  adult.  There  is  no  trace  of 
glands  or  of  diverticula  in  the  cavity.  Madrid  Moveno  (1887) 
has  studied  the  histologic  transformations  of  the  nasal  mucosa 
in  a  series  of  fishes  having  the  olfactory  buds  described  by 
Sophie  PereyaslawzeflF  and  Blaue.  (Belone,  Trigla  hirundo, 
Zoerus  vivaparus,  Cyprinodon  caloritanus.) 

A  disc  of  homogeneous  sensory  epithelium  is  primitively  in 
the  bottom  of  the  olfactory  fossette. 

Soon  an  islet  of'pavement  epithelium  appears  in  the  middle 
of  the  disc ;  this  later  becomes  a  fold.  Other  islets  are  estab- 
lished, extend  and  unite  with  one  another  in  such  a  manner  as 
to  divide  the  olfactory  epithelium  into  small  fields.  These 
olfactory  fields,  more  or  less  small  and  numerous,  are  composed 
of  supporting  and  sensor}^  cells. 

The  neighboring  pavement  epithelium  surrounds  them  in 
such  a  way  that  they  communicate  with  the  exterior  only  by 
a  narrow  orifice. 

In  fish  such  as  the  trout,  eel,  perch,  etc.,  in  which  the  epithe- 
lium is  deprived  of  olfactory  buds,  the  modification  of  the 
epithelium  consists  mainly  in  the  appearance  of  folds,  such  as 
Kopsch  has  observed  in  the  trout. 

The  olfactory  fossette,  on  the  52nd  day  of  incubation,  is 
covered  with  long  cells  which  circumscribe  the  lumen,  while 
the  deep  cells  preserve  the  characteristics  of  round  embryonal 
cells.  The  diflferentiation  of  the  round  cells  is  extended 
throughout  the  groove.  In  the  posterior  region,  where  the 
olfactory  outline  is  represented  by  a  small  vesicle  with  thick 
\valls,  the  differentiation  does  not  extend  to  the  external  wall 
of  the  vesicle. 

On  the  ninth  day  after  hatching,  the  long  olfactory  cells  do 
not  occupy  a  large  portion  of  the  olfactory  cavity;  the  external 
portion  only  is  covered  with  round  cells. 

The  disposition  of  the  elements  is  still  the  same  on  the  30th 
day  in  the  salmon  trout  (Fig.  28).  On  the  30th  day  folds  may 
be  seen  on  transverse  section,  passing  through  the  middle  of 
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the  vesicle  (Fi^.  29)  in  the  rainbt^w  trout.  The  whole  internal 
portion,  folds  and  intervals,  and  a  portion  of  the  dorsal  and 
ventral  wall  present  a  very  thiek  epithelium  with  superficial, 
long,  cylindrical  cells.  The  other  portions  of  the  cavity  are 
covered  with  epithelial  cells,  round  in  the  bottom  and  flat 
towards  the  lumen.     This  arrano^ement  remains  definite. 

The  enlaro^ement  of  the  olfactory  cavity,  after  the  ninth  day, 
results  not  only  from  the  multiplication  of  the  cells  of  the 
olfactory  mass  and  their  membranous  disposition  to  cover  the 
fossette  of  inva5:iination  but  also  from  the  orowth  of  the  bor- 
ders of  the  fossette,  which  are  only  welded  to^^ether  after  form- 
ino-  extensive  folds. 

Amphibia. 

ITisTORiCAi,. — JSorn,  TUirckhardt,  Seydef,  Bawden,  Brauer 
and  vSarazin  studied  the  evolution  of  the  nasal  cavity  in  old 
embryos. 

Goette  (1875)  made  a  complete  study  of  the  series  of  stages 
in  a  remarkable  work  on  the  development  of  Bombinator. 

FTe  found  the  ectodcrmic  ce'.ls,  at  the  beginning  of  the  devel- 
opment, arranged  in  two  layers :  the  covering  or  superficial 
layer,  and  the  sensory  subjacent  to  it.  The  beginning  of  the 
olfactory  organ  is  a  thickening  of  the  sensory  lamina.  ( ^n 
each  side,  this  appears  as  a  depression  in  front  of  the  fore 
brain  and  below  the  inferior  i)ortion  of  the  primitive  opUc 
vesicle.  Portions  of  the  middle  layer  are  placerl  between  the 
eye,  the  brain  and  the  olfactory  organ,  but  its  situation  remains 
lateral  in  relation  to  the  anterior  extremity  of  the  brain.  The 
external  layer  is  invariably  se])arated  from  the  basal  layer 
formed  of  cylindrical  cells;  soon  they  are  fused  into  a  single 
cellular  n"!ass.  in  such  a  way  that  the  entire  external  coat  forms 
the  bottom  of  the  olfactorv  organ.  The  ectoderm  adjacent  to 
the  posterior  border  of  the  thick  olfactor\  lairina  is  raised  into 
a  fold  which  increases  the  extern;,!  wall  of  the  nasal  fossette.. 
while  the  olfactory  lamina  forms  the  medi;  n  wall.  The  su- 
perior portion  of  the  olfactory  cavity  remains  open,  the  bottom 
directed  backward  is  narrowed  in  the  form  of  a  slit  and  is 
fused  with  the  anterior  ]X)rti()n  of  the  buccal  roof.  The  pos- 
terior orifice  opens  in  this  ])lace. 

In  opposition  to  Rusconi  and  \  an  llambecke.  who  claim 
that  the  whole  nasal  fossette  forms  the  olfactorv  organ,  (loette 
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considers  only  the  thick  part  forming  the  median  wall  as  the 
sensory  organ. 

Corning  (1889)  describes  the  two  layers  of  ectoderm,  the 
superficial  and  the  nervous,  and  indicates  in  detail  their  indi- 
vidual characteristics. 

The  olfactory  thickening  is  established  as  a  medullary  plate. 
At  this  level,  the  two  layers  of  the  ectoderm  are  at  first  distinct, 
then  they  are  intermingled  so  that  it  is  difficult  to  determine 
what  part  of  the  formation  is  derived  from  the  superficial  and 
what  from  the  nervous  layer. 

The  olfactory  organ  thus  differs  from  the  auditory,  the 
cr\'stalline  lens  and  the  organ  of  the  lateral  line. 

The  fusion  of  the  two  layers  is  already  effected  in  embryos 
of  6  mm. 

Strasser  (1901)  reports  only  the  role  of  the  mesoderm  in 
the  situation  of  the  olfactory  organs. 

Hinsberg  (1901,  1902)  gives  a  long  description  touching 
all  the  stages  of  development  of  Anura,  Urodela  and  Gymno- 
phiona. 

The  olfactory  thickening  of  Rana  fusca  comprehends  only 
the  sensory  layer  of  the  ectoderm,  the  superficial  layer  regress- 
ing at  this  level.  The  olfactory  lamina  increases  its  ventral 
portion  and  reaches  the  buccal  epithelium.  By  the  removal  of 
the  cells,  a  round  lumen  appears  at  the  postero-superior  pole 
of  the  olfactory  lamina,  as  well  as  in  the  ventral  prolongation, 
and  then  a  communication  is  established  between  the  buccal 
groove  and  the  nasal  lumen.  The  choana  thus  formed  lies 
behind  the  vestige  of  the  pharyngeal  membrane,  consequently 
in  the  ectodermic  region  of  the  buccal  cavity. 

The  olfactory  fossette,  increased  in  dimensions,  takes  on  a 
funnel-shaped  form  ;  it  is  continued  posteriorly  and  internally 
by  a  canal  terminating  in  a  cul-de-sac.  L'ltimately  the  cul-de- 
sac  enlarges,  becoming  the  middle  lumen. 

En  resume,  the/iasal  cavity  is  composed  of  three  genetically 
different  parts :  1.  The  dorsal  lumen,  a  round  canal  situated  at 
the  superior  pole  of  the  olfactory  lamina,  covered  on  all  sides 
by  sensory  epithelium,  'i.  A  slit  made  by  dehiscence,  which 
forms  across  the  ventral  prolongation  of  the  olffxtory  lamina 
and  comnnmicates  with  the  buccal  groove — the  ventral  lumen. 
3.  The  middle  lumen,  constituted  bv  the  differences  in  growth 
between  tin-  olfactory  lamina  and  the  epidermis. 

The  ultimatf  chanires  at   the  lUMsjliborliood  of  the  external 
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orifice  consist  in  an  increase  in  the  length  of  the  middle  lumen, 
and  a  retraction  of  the  orifice  itself,  which  has  an  annular 
thickening  on  its  circumference,  having  the  function  of  a  valve. 
The  choana  is  modified  by  enlargement  transversely. 

Hinsberg  does  not  attribute  to  the  cul-de-sac  the  value  of  an 
organ  of  Jacobson,  accorded  to  it  by  Born  and  Seydel. 

The  establishment  of  the  middle  lumen  is  simultaneous  with 
the  lachrymal  opening  and  we  must  therefore  think  of  a  causal 
coincidence  between  these  two  facts.  A  large  glandular  con- 
glomeration appears  at  the  beginning  of  the  metamorphosis 
on  the  lateral  nasal  wall,  anterior  to  the  lateral  appendix.  A 
second  forms  on  the  posterior  border  of  the  choana,  corre- 
sponding to  the  pharyngeal  gland  of  Born. 

The  formation  and  evolution  of  these  different  culs-de-sac 
have  been  studied  at  length  by  Hinsberg. 

The  beginning  of  the  olfactory  lamina  in  Urodela,  as  well  as 
Anura,  is  a  thickening  of  the  sensory  lamina ;  the  disappear- 
ance of  the  superficial  layer  is  also  more  distinctly  recogniz- 
able. The  primitive  nasal  cavity  is  more  simply  established ;  it 
increases  longitudinally,  while  in  Anura  it  increases  dorso- 
ventrally. 

The  lumen  of  the  olfactory  fossette  corresponds  to  the  middle 
lumen  in  Anura.  The  external  orifice  is  displaced  towards  the 
lateral  part  by  a  sort  of  rotation  of  the  axis  of  the  nasal  canal. 
On  account  of  this  rotation,  the  external  cul-de-sac  of  the  triton 
corresponds  to  the  inferior  cul-de-sac  of  the  frog. 

Hinsberg  has  studied  the  development  of  the  olfactory  ap- 
paratus in  Gymnophiona,  the  first  stages  in  Hypogeophis  ros- 
tratus,   the  more  advanced   stages   in   Ichthyophis   glutinosus. 

The  sensory  lamina  is  still  alone  the  site  of  thickening. 
While  Brauer,  insisting  on  the  development  of  the  external 
forms,  finds  a  persistent  groove  between  the  lateral  and  median 
frontal  buds,  forming  a  slit  between  the  mouth  and  the  nasal 
cavity.  Hinsberg  has  not  observed  a  canal  of  this  kind,  but 
finds  the  naso-pharyngeal  canal  formed  later  into  a  cellular 
cord  which  at  first  was  entirely  solid.  Nevertheless,  by  the^ 
formation  of  the  choanae,  Gymnophiona  a])proach  more  nearly 
the  Mammalia  than  any  other  Amphibia.  Hinsberg  also  noted 
an  inferior  cul-de-sac,  which  had  been  described  by  Sarazin  as 
an  organ  of  Jacobson.  but  he  does  not  accept  the  opinion  of 
this  writer. 

Peter's  (1902)  article  in  Hertwig's  work  on  comparative  and 


THE  NASAL  FOSSAE  OF  VERTEBRATES.  325 

experimental  embryology  is  principally  based  on  the  investi- 
gations of  Hinsberg. 

Description  of  the  Stages. — We  have  examined  two  series 
of  embryos,  Bufo  vulgaris  from  the  2.5  mm.  stage  to  the  com- 
plete disappearance  of  the  tail,  and  Rana  esculenta  from 
4  mm.  to  the  beginning  of  the  metamorphosis. 

Bufo  vulgaris.— -Tadpole  2.5  niin.  in  total  length. — The 
ectoderm  is  formed  by  several  layers  of  cells  pressed  upon  one 
another,  all  round  and  without  regular  disposition  in  the  suc- 
cessive strata.  The  most  superficial  are  filled  with  pigment, 
which  forms  a  brown  border,  the  pigmentation  sinking  in 
places  and  forming  spots  in  the  deep  portion. 

The  ectoderm  is  very  thick  on  the  ventral  surface  of  the 
embryo. 

The  nervous  system  is  represented  by  a  small  tube  with  a 
thick  wall  detached  from  the  ectoderm.  A  compact  cellular 
mass  fills  up  the  remainder  of  the  body.  A  separation  exists 
between  this  mass  and  the  external  coat,  marked  by  a  circular 
fissure.    There  is  no  trace  of  sensory  outline. 

Tadpole  of  3  mm. — The  nervous  system  represented  by  a 
round  tube  with  thick  walls  throughout  its  circumference ; 
appearance  of  the  optic  outline,  an  cvaginated  vesicle  of  the 
neural  tube,  of  which  the  walls  are  very  thick  anteriorly  and 
posteriorly;  no  trace  of  olfactory  outline. 

Tadpole  of  4  mm.  (Fig.  30). — The  ectoderm  presents  a 
strongly  pigmented  external  border  and  a  layer  of  round  cells, 
between  which  short,  pigmented  cells  extend.  The  nervous 
system  is  represented  Ijy  a  tube,  very  high  on  transverse  sec- 
tion, with  thick  lateral  walls.  The  buccal  invagination  is  well- 
marked.  The  olfactory  outline  exists  under  the  form  of  a 
thick  zone  projecting  inwards  from  the  ectoderm.  The  cellu- 
lar multiplication  ic  especially  active  at  the  level  of  the  deep 
layer,  but  the  pigmented  cells  constituting  the  superficial  layer 
do  not  disappear  at  the  level  of  the  thickening. 

The  surface  is  slightly  depressed  on  the  anterior  part  of 
this  olfactory  zone.  The  olfactory  outline  is  placed  at  the 
level  of  the  latero-ventral  angle  of  the  neural  tube.  The  middle 
and  posterior  part  are  subjacent  to  the  cellular  mass  which 
becomes  the  optic  vesicle   (Fig.  30). 
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Tadpole  of  6  iiDn. — The  anterior  extremity  of  the  olfactory 
outline  is  a  solid  cellular  mass,  into  which  the  ectodermic  de- 
pression i>enetrates  with  an  increasing  growth  from  before 
backwards.  The  pigment  is  localized  in  the  superficial  layer 
but  is  found  in  the  bottom  of  the  depression. 

The  Iniccal  invagination,  which  is  l&rge  and  deep,  has  a  roof 
formed  by  a  thick  epithelial  layer.  The  olfactory  region,  de- 
pressed into  a  fossettc,  has  a  length  of  80  mikra ;  then  its 
borders  approach  and  'imit  a  closed  cavity.  It  has  a  narrow- 
lumen,    and    its    dorsal,    internal    and    ventral    walls    have    an 


Fig.  30 — X  95.     Toad,  tadpole,  4   mm.  long.     1.  Central  nervous 
system;  2.  Outline  of  the  eye;   3.  Olfactory  outline. 


average  thickness  of  70  mikra,  while  the  external  wall  is  only 
14  mikra  in  thickness.  Its  ventral  extremity  is  elongated 
towards  the  buccal  epithelium,  snd  the  two  walls,  nasal  and 
buccal,  are  fused  to  an  extent  of  40  mikra,  antero-posteriorly. 
Behind,  the  na.sal  cavity,  in  the  form  of  a  fissure,  opens  into 
the  buccal  cavity,  the  first  ajipcarance  of  the  choana. 

There  arc  to  l)e  recognized  in  the  nasal  walls  pigment  cells 
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which  indicate  well  the  participation  of  the  superficial  ecto- 
dermic  layer  in  the  olfactory  development.  Within  the  nasal 
cavity  there  are  some  cartilaginous  intervals. 

Tadpole  of  T  mm. — The  olfc.ctory  out'ine  presents  an  anterior 
portion  detached  from  the  ectoderm.  The  nasal  cavity  is  more 
prolonged  posteriorly  and  the  dorsal  and  internal  walls  attain 
a  verv  great  thickness.  There  is  a  very  slight  diverticulum 
of  the  external  wall,  which  is  very  thin. 

Tadpoles  of  8  and  9.5  mm. — The  olfactory  outlines  do  not 
present  any  important  modification. 


Fig.  31— X  68. .5.    Toad,  tadpole,  13.5  mm.  (left  side).    1.  Olfactory 
fossette;   2.  Buccal  cavity. 


Tadpoles  of  Id  ;//;;/. — (  )]factory  mass  very  vo'uminous. 
lumen  spacious,  dorsal  and  lalcra!  walls  thick.  The  expansion 
of  the  cavity  which  penetrates  ihe  ventral  cellular  mass  is 
large ;  the  lateral  diverticulum  is  of  slight  depth.  Some  cells 
of  the  internal  wall  ire  cuhical.  the  mtcUi  are  far  reniovi-d  from 
the  surface  and  the  prot<jplasm  is  clear. 

Tadpole  of  i;i.")  )iu)i.  {  Figs.  'M  and  ;?2). — .\nterior  to  the  ec- 
todermic  depression  corresponding  to  the  olfactory  fossette.  the 
cellular  mass  which  limits  the  hottom  of  it  is  pmlonged  as  a 
cylindrical   mass,   isolated    from   the   ectoderm    for  a   distance 
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of  40  mikra.  The  olfactory  fossette  is  of  lar^e  dimensions,  250 
mikra  deep  and  Ifi-i  in  width  (Fig-,  31).  The  opened  portion 
extends  antero-posteriorly  120  mikra,  then  the  cavity  is  closed. 
The  internal  and  ventral  walls  are  very  thick.  The  lumen  is 
formed  of  two  diverticula,  one  of  small  importance  directed 
outward,  the  other  directed  downwards.  The  latter  is  arranged 
as  in  the  stage  of  6  mm.  It  increases  in  depth  from  before 
backward  and  opens  into  the  buccal  cavity  (Fig.  32). 

In  its  anterior  part,  the  nasal  cavity  presents  a  lumen  formed 


Fig.  32 — X  68.5.  Toad,  tadpole,  13.5  mm.  (transverse  section  of 
the  posterior  region  of  the  nasal  cavity,  passing  through  the  choana; 
left  side).     1.  Nasal  lumen;   2.  Choana;   3.  Buccal  cavity. 


by  an  almost  elliptical  central  portion  and  three  diverticula;  a 
dorsal,  an  external  and  a  ventral.  Behind,  it  is  elongaJ:ed 
dorso-ventrally  and  narrowed  from  al:)Ove  downwards.  It  is 
situated  entirely  in  front  of  the  eye,  and  its  posterior  extrem- 
ity is  in  relation  with  the  central  nervous  system. 

Tadpole  of  16  ^nni. — ^The  dorsal  region  of  the  olfactory  vesi- 
cle has  undergone  a  transverse  enlargement,  which  is  repre- 
sented in  transverse  sections  by  external  and  internal  culs-de- 
sac.    The  nasal  cavitv  is  behind  the  choana,  shown  in  an  antero- 
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posterior  direction      Over  the   whole  internal   wall  there  are 
long  cells,  some  cylindrical,  some  cubical 

Tadpole  of  20  mm.-The  olfactory  fossette  appears  to  acquire 
a  position  more  and  more  dorsal.     The  mass  constituting  the 


(trrnfve'i^7?ecUo'n.  s^iTinLlh^^^InSr  IV.T  ^^^  ^  ^«°^  '^ 
lachrymal  canal;  left  side)  1  Pr  nr?n.7n  ,  '^'''  ^^"""^^  ^^^  ^^^ 
canal;  3.  Gland  of  Jacobson-  4  OrTan  of  T-nh  '^^"/V  ''  lachrymal 
cul-de-sac;   6.  Palatal  glands  of  Jacobson;  5.  Infero-external 


ventral  prolo„.^.a,io„   is  hollowed  into  a  lumen  bv  the  simole 

The  first  different,at,on  is  effected  in  this  cellular  mass  while 
.t  IS  exclusively  a,mp<.sed  of  round  cells.     Throughout  the  in! 
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tenial  wall,  the  sui>erficial  cells  elongate,  become  cylindrical 
and  are  arranged  in  regular  layers. 

Tadpole  hating  four  feet  and  a  long  tail.  (Fig.  33)  The 
nasal  orifice  is  placed  on  the  border  of  the  dorsal  surface  of  the 
cephalic  region ;  it  gives  access  to  a  deep  fossettc.  the  epithelial 
wall  of  which  has  a  more  regular  thickness  than  in  the  pre- 
ceding stages. 

Behind  the  external  opening,  the  cavity  has  an  elliptical  form 
in  transverse  sections,  and  it  sends  out  an  external  diverticu- 
lum, of  small  importance.  Its  long  axis  is  directed  trans- 
versely. 

The  nasal  cavity  communicates  through  the  middle  of  its 
ventral  wall  with  a  small  cavity  which  is  subjacent  to  it  (Fig. 
33).  The  orifice  of  communication  is  situated  250  mikra  from 
the  anterior  extremity  of  the  organ.  It  has  an  antero-posterior 
extent  of  about  SO  mikra  ;  traversely,  its  extent  is  increased  as 
we  pass  backward.  The  inferior  cavity,  to  which  it  gives  ac- 
cess, is  nothing  but  the  ventral  diverticulum  seen  in  the  pre- 
ceding stages,  which  has  acc|uired  now  a  large  ex])ansion  and 
a  disposition  a]>proximating  that  of  the  adult.  This  divertic- 
ulum extends  anterior  to  the  orifice  of  communication  for  a 
distance  of  120  mikra.  and  ]:)asscs  parallel  to  the  ventral  surface 
of  the  nasal  cavity. 

In  the  largest  portion,  the  lumen  of  this  diverticulum  has 
a  tranverse  extent  of  357  mikra.  Its  internal  wall  is  much 
thicker.  The  canal,  by  which  it  communicates  with  the  nasal 
cavity,  opens  at  the  middle  of  its  superior  wall.  It  has  this 
disposition  for  a  distance  of  150  mikra  and  then  it  forms  a 
large  groove  opening  upwards  into  the  nasal  cavity.  This 
enlarged  portion  ends  in  the  choana. 

The  superficial  cells  have  a  cylindrical  form  throughout  the 
nasal  cavity,  those  of  the  dorsal  and  internal  walls  being  the 
highest  (from  57  to  71  mikra).  In  the  vicinity  of  the  ventral 
diverticulum,  the  cells  gradually  lose  their  height,  becoming 
cubical  and  then  flat.  The  epithelial  investment  of  the  in- 
ferior diverticulum  has  still  the  embryonal  characteristics. 

Numerous  glandular  culs-de-sac  lie  below  the  inferior  diver- 
ticlum.  throughout  the  transverse  extent  of  the  palatal  vault. 
Thev  are  separated  from  the  nasal  organ  by  an  incomplete  car- 
tilaginous lamina. 

Others,  less  numerous,  lie  between  the  internal  border  of  the 
inferior  diverticulum  and  the  nasal  septum,  and  another  group 
aeainst  the  external  wall  of  the  nasal  cavitv. 
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In  the  middle  of  these  last  glandular  tubes,  the  section  of  the 
lachrymal  gland  is  distinguished  (Fig.  33). 

The  glandular  cells,  of  cubical  form,  have  a  basal  extremity 
containing  the  nucleus,  and  a  clear  central  extremity  with 
homogenous  contents ;  they  appear  to  be  of  a  mucous  nature. 

The  metamorphosis  comes  to  its  end ;  the  animal  already 
adapted  to  amphibian  existence,  perfects  the  respiratory  appa- 
ratus by  the  appearance  of  these  glands. 

We  may  see  the  relation  of  the  olfactory  apparatus  to  the 
neighboring  organs,  by  a  series  of  sagittal  sections.  It  is  al- 
ways situated  in  front  of  and  below  the  eye,  and  above  the 
buccal  roof.  The  length,  dorso-ventrally,  of  the  olfactory  mass 
establishes  the  continuity  between  this  mass  and  the  buccal 
epithelium,  then  the  nasal  lumen  discards  the  cells  of  inferior 
prolongation,  the  epithelium  is  resorbed  and  the  communication 
is  established.  The  antero-posterior  extent  of  the  nasal  cavity 
and  of  its  ventral  diverticulum  is  inconsiderable ;  this  latter  ap- 
pears destined  to  establish  the  bucco-pharyngeal  communica- 
tion. In  a  series  of  horizontal  sections  comprising  all  of  the 
body  of  the  embryo,  we  have  seen  that  the  choana  opens  into 
a  true  fossa  of  the  buccal  epithelium.  In  its  middle  portion, 
the  nasal  cavity  is  separated  from  the  buccal  region  by  a  car- 
tilaginous wall. 

We  see  it  open  externally :  at  this  level  the  cartilaginous  wall 
of  the  cranium  separates  it  from  the  nervous  system.  A  little 
higher,  an  interruption  in  the  cartilaginous  capsule  permits  the 
passage  of  the  olfactory  nerves,  which  arising  from  the  ante- 
rior pole  of  the  anterior  cerebral  vesicle,  already  divided  into 
two  hemispheres  by  a  sagittal  groove,  enters  the  internal  wall 
of  the  olfactory  vesicle  at  the  level  of  its  anterior  third. 

In  a  more  dorsal  section,  the  olfactory  apparatus  is  repre- 
sented only  by  a  solid  mass  situated  in  front  and  only  a  very 
short  distance  from  the  brain.  At  this  level,  the  eye  seems  far 
behind  the  olfsfctory  mass. 

Rana  EscuIvENTa.  Tadpole  of  4  mm.  On  the  lateral  sur- 
faces of  the  cephalic  region,  there  is  a  lightly  depressed  ecto- 
dermic  zone ;  the  entire  thickness  of  the  ectoderm  is  involved. 
At  the  level  of  the  groove,  the  deep  layer,  composed  of  round 
cells,  crowded  upon  one  another,  presents  a  distinct  thickening, 
which  is  continued  backwards  and  downwards  into  the  mesen- 
chyme. The  neural  tube  exists,  and  the  olfactory  fossettes  cor- 
respond to  its  latcro-vcntral  surfaces.  Tlx-  huoca!  depression 
does  not  exist  in  this  stage. 
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Stage  of  5  to  ^  in  in.  Evolution  of  the  olfactory  outline 
analog^ous  to  that  of  the  toad.  The  choana  is  plainly  shown 
in  the  9  mm.  stag'e :  in  the  precedini^  stages,  ihe  lumen  already 
penetrates  into  the  ventral  cellular  mass  i.nd  comes  in  contact 
with  the  buccal  epithelium. 

Tadpole  with  two  feet.  The  spacious  nasal  cavity  presents, 
anterior  to  the  choanal  region,  three  diverticula  of  lari^e  antero- 
posterior extent :  (ino  is  directed  externally  and  oi>ens  into  the 
superior  part  of  the  cavit\  :  another,  directed  internally  and 
superiorlv  o])ens  in  the  middle  ])ortion  and  is  surrounded  by  a 
very  thick  epithelial  wall :  finally  the  inferior  diverticulum  ends 
in  the  choana.  Numerous  g'landular  culs-de-sac  lie  internal 
and  below  the  internal  diverticulum. 

Appearaxciv  of  thk  Olfactory  {)rTi,ixi;.  Corning-  found 
the  cells  of  the  two  indistinct  ectodermic  layers  participating  in 
the  formation  of  the  olfactorv  epithelium  in  an  embryo  of  Rana 
fusca,  G  millimeters  long. 

Hinsberg^  observed  ibc  first  condensation  of  the  sensory  layer 
in  a  tadpole  of  Rana  fusca,  ;>  mm.  long. 

Our  results  in  Rana  esculenla  and  lUifo  vulgaris  are  almost 
identical.  The  first  traces  of  the  olfactor\-  mass  appeared  in 
tadpoles  4  mm.  long. 

It  is  a  thickening  of  the  ectoderm  which  re])rcsents  the  ol- 
factory beginning ;  it  is  composed  of  a  mass  of  round  cells 
having  the  characteristics  of  the  deep  cells  of  this  coat.  The 
superficial  pigmented  cells  preserve  their  characteristics  at  this 
level. 

The  ectodermic  zone,  thus  modified,  lies  u])on  the  lateral 
portions  of  the  head  on  each  side  of  the  neural  tube  (Fig.  30)  ; 
the  buccal  depression  still  does  not  exist  iX  this  period,  but  the 
eye  is  already  formed  ;  it  is  placed  dorsally  in  relation  to  the 
posterior  extremity  of  the  olfactory  mass. 

Evolution  of  thk  Nasal  Outfjne.  During  the  first  stages, 
the  olfactory  apparatus  of  the  Amphibia  appears  as  that  of 
fishes ;  it  is  formed  as  a  thickening  of  the  ectoderm  which  is 
depressed  into  a  fossette.  This  increases  in  depth  and  its  bor- 
ders approach  by  cellular  multiplication,  limiting  a  narrow  ori- 
fice, the  external  nasal  opening.  The  groove  penetrates  the 
cellular  mass,  the  elements  of  which  disappear,  the  internal  and 
posterior  walls  alone  remaining  thick. 

The  lumen  appears  in  the  zone  which  results  from  the 
growth  posterior  to  the  nasal  outline  and  which  remains  isolated 
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from  the  neighboring  ectoderm,  and  at  this  level  the  nasal  cav- 
ity has  the  appearance  of  a  vesicle,  isolated  in  the  mesenchyme. 
The  olfactory  mass,  hollowed  in  its  middle  portion,  solid  an- 
teriorly and  especially  l>ehind.  approaches  the  buccal  roof  by 
its  posterior  extremity.  It  is  situated  below  the  eye  and  cen- 
tral nervous  system.  L'p  to  this  point  there  is  no  difference 
from  animals  breathing-  water  exclusively.  Little  by  little,  the 
animal  is  prepared  for  air  breathing ;  the  olfactory  mass  is 
elongated  in  its  ventral  portion  and  forms  a  solid  prolongation. 
Then  a  lumen  appears  in  this  latter — the  ventral  diverticulum. 

The  ventral  prolongation  joins  the  buccal  epithelium  and  the 
diverticulum  lengthens,  the  two  cavities,  buccal  and  nasal  com- 
municating with  one  another.  First  there  is  cell  proliferation, 
then  fissuration  with  removal  of  the  cells  appears,  increases 
and  ends  finallv  with  the  formation  of  the  choana. 

The  bucco-nasal  relation  is  established  by  a  peculiar,  one 
might  say.  intrinsic  process,  without  participation  of  the  ecto- 
derm as  in  .\mniota,  which  have  an  external  naso-buccal  fossa 
or  groove.  Gotte  (1875)  observed  the  beginning  of  this  pro- 
cess in  young  specimens  of  the  toad.  Hinsberg  (1901)  could 
not  find  this  process  in  Rana  fusca  and  we  have  not  seen  any 
trace  of  it  in  the  frog  or  toad. 

Two  processes  must  be  admitted  in  the  aj^pearance  of  the 
nasal  lumen:  the  ectodermic  folds  which  limit  the  olfactory 
fossette  and  the  hollowing  of  the  olfactory  mass  by  the  re- 
moval and  compression  of  the  cells.  We  must  not  be  ex- 
clusive as  Gotte.  who  attributes  all  importance  to  the  first 
factor  and  as  Hinsberg  who  accepts  the  second  only. 

The  first  process  is  concerned  in  the  beginning,  for  the  pur- 
pose of  forming  the  superficial  fossette  in  the  thickness  of  the 
ectodermic  mass  and  then,  when  the  pigmented  layer  is  indis- 
tinct, the  second  process  is  brought  into  play  to  increase  the 
cavity,  already  acquired. 

It  is  this  process  of  fissuration  which  creates  a  lumen  in  the 
ventral  bud.  Tliis  latter  becomes  hollow  from  its  anterior  por- 
tion, and  in  the  i)osterior  region,  where  it  unites  with  the 
buccal  epithelium,  it  is  comjiletely  perforated  and  constitutes 
the  canal  of  communication  between  the  two  cavities.  The 
lumen  which  exists  anterior  to  the  choana  has  the  form  of  a 
groove,  opening  above  into  the  nasal  cavity.  In  old  tad- 
poles, with  four  feet,  this  is  only  a  simple  groove,  which  is 
hollowed  in  its  inferior  prolongation — a  diverticulum  extended 
transversely. 
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This  is  evidently  the  inferior  cul-de-sac  of  Born.  We  have, 
in  the  chapter  on  Morphology,  shown  the  importance  of  the 
inferior  cul-de-sac,  which  is  a  formation  destined  to  increase 
the  respiratory  rej^^ion.  In  a  series  of  embryos,  we  have  ob- 
served in  fact  that  this  inferior  lumen  appears  by  a  hollowing 
in  a  cellular  bud,  which  has  no  other  purpose  than  to  reach  the 
buccal  epithelium  so  as  to  establish  bucco-nasal  relations,  and 
in  consequence  to  open  an  air  passage.  And  it  is  in  the  vicinity 
of  this  respiratory  zone,  which  must  be  lubricated  and  mois- 
tened, that  the  first  glandular  formations  appear. 

The  advanced  stages  have  been  well  studied  by  Born  in 
Pelobates  fuscus  and  Rana  fusca.  He  devotes  a  long  descrip- 
tion to  the  buds  of  the  nasal  cavity  and  to  the  diverticula  which 
perforate  them.  These  are  superior,  lateral  and  inferior;  the 
superior  ■  corresjxjnds  to  the  true  nasal  cavity,  the  lateral  re- 
ceives the  opening  of  the  lachrymal  canal  and  the  inferior  con- 
stitutes the  maxillary  cavity. 

Hinsberg  finds  these  culs-de-sac  and  insists  upon  their  sig- 
nificance. He  does  not  accept  the  opinion  of  Born  with  regard 
to  the  inferior  cul-de-sac ;  it  also  appears  to  him  difficult  to  con- 
sider it  as  the  homologue  of  the  organ  of  Jacobson,  as  Fleischer, 
Sarazin,  Burckhardt  (1891)  and  Seydel  (1895)  claim.  The 
points  of  diflFcrence  in  the  development  and  the  later  appear- 
ance in  Amniota  do  not  permit  homology  with  this  organ.  But 
because  of  the  sensory  epithelium  which  this  cul-de-sac  con- 
tains. Hinsberg  attributes  to  it  the  same  functions  as  the  organ 
of  Jacobson.  There  is  analogy  but  not  homology  between  these 
two  formations. 

Besides,  in  the  course  of  development,  he  observed  "a  lateral 
appendix"  arising  from  the  postero-superior  wall,  appear  and 
disappear. 

Our  sections  show  the  inferior  diverticulum,  and  external  to 
it  a  lateral  diverticulum,  which  pushes  into  the  region  where 
the  glandular  cvaginations  of  the  external  gland  (superior  of 
Born)  are  formed. 

Evolution  of  the  Nasal  Cavity  of  Urodela  and  Gymno- 
PHiONA.  In  these  two  groups,  Hinsberg  (1901,  1902)  studied 
the  beginning  of  the  development.  The  olfactory  outline  is 
constituted,  as  in  Anura.  by  a  thickening  of  the  ectoderm,  local- 
ized in  the  sensory  layer.  Brauer  observed  in  Gymnophiona 
the  nasal  apparatus  begin  in  a  very  slight  fossette  of  almost 
triangular  form.  The  buds  of  the  facial  mass  distinctly  partici- 
pate in  the  constitution  of  the  olfactory  apparatus. 
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Between  the  median  and  lateral  frontal  buds,  a  groove  is 
gradually  formed,  which  brings  the  nasal  fossa  in  direct  com- 
munication with  the  buccal  cavity.  The  choana,  by  an  earlier 
establishment,  will  utilize  a  naso-pharyngeal  ectodermic  canal 
in  its  constitution.  According  to  the  researches  of  Sarazin, 
there  is,  in  the  ventral  portion  of  the  cavity,  a  sensory  epithelial 
mass  which  corresponds  to  the  organ  of  Jacobson  in  form  and 
location.  Hinsberg  found  this  diverticulum  representing  the 
inferior  cul-de-sac  in  other  Amphibia. 


■^.^^^m^iy--  "'-p^*^  "^ 


Fig.  34 — X  68.0.     Triton,  still   having  branchia   (transverse   sec- 
tion, left  side).     1.  Nasal  cavity;   2.  External  furrow. 


The  ectoflcrniic  thickening  in  L'nxU-la  appears  more  in  the 
form  of  a  button  than  in  .\nura,  and  the  dorso-ventral  addition 
does  not  exist.  Hinsl>erg  explains  this  difference  by  the  form 
of  the  head  and  the  location  of  the  olfactory  outline.  The 
hearl  is  flatter,  and  the  outline  lies  at  the  point  of  the  anterior 
extremity  of  the  buccal  cavity,  and  not  dorsally  as  in  .\nura. 
The  increase  in  the  direction  of  the  axis  of  the  body  brings 
the  primitive  nasal  cavity  in  contact  with  the  buccal  epithelium 
bv  removal  of  the  mesoderm. 
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The  caudal  prolongation  will  be  hollowed  out  of  a  lumen,  like 
the  ventral  prolong^ation  of  Anura,  and  later  the  naso-buccal 
communication  will  appear.  A  cul-de-sac  arises  from  the  in- 
ferior wall,  which  ultimately  acquires  a  lateral  position  by  dis- 
placement of  the  axis  of  the  nasal  cavity;  this  is  the  inferior 
cul-de-sac.  A  slight  evagination  exists  on  the  lateral  wall 
which  is  to  receive  the  lachrymal  canal,  but  it  remains  in  the 
state  of  a  simple  groove,  while  in  Anura  it  forms  the  lateral 
cul-de-sac. 

Burckhardt  (1.S91),  in  old  embryos,  and  Scydel  (1850)  and 
Born  (1838),  in  the  adult,  homologized  the  inferior  cul-de-sac 
with  the  same  cul-de-sac  of  Anura  and  the  organ  of  Jacobson 
of  Mammalia. 

We  have  been  able  to  examine  only  the  triton.  in  advanced 
stages  of  evolution,  but  still  provided  with  gills.  The  external 
nasal  orifice  lies  almost  exactly  in  the  middle  of  the  lateral  sur- 
face of  the  head,  and  corresponds  to  the  anterior  extremity  of 
the  nasal  cavity.  This  has  the  form  of  a  vesicle  with  thick 
walls,  circular  on  transverse  section  ;  it  opens  into  the  buccal 
cavity  by  its  posterior  extremity.  At  this  level,  the  ventral 
wall,  very  near  to  the  buccal  roof,  is  united  to  the  latter;  the 
nasal  lumen  penetrates  into  the  zone  of  union  and  communica- 
tion is  established  by  a  very  simple  process  (Fig.  34). 

The  nasal  lumen  is  prolonged  radially  by  narrow  diverti- 
cula or  canaliculi  which  force  away  the  constituting  cells  from 
the  wall.  Certain  zones  have  the  appearance  of  a  cavity 
cut  out  by  lamellae,  as  in  fishes.  At  the  level  of  the  infero- 
external  angle,  the  cavity  sends  out  a  lateral  diverticulum 
which  is  hollowed  into  an  evagination  of  the  epithelial  wall 
(Fig.  34).  This  diverticuhini.  which  is  very  extensive  antero- 
posteriorly,  constitutes  a  groove  enlarging  the  nasal  cavity,  and 
terminating  behind  in  the  choana.  This  is  the  inferior  cul-de- 
sec  of  Born.  Seydel  and  Burckhardt.  It  retains  the  same  situa- 
tion in  the  adult,  and  we  have  already  indicated  its  functional 
significance. 
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REPTILES. 

Historical.  Rathke  (1839)  published  a  monograph  on  the 
development  of  the  lizard;  Parker  (1879)  studied  the  skull  of 
the  common  snake;  Born  (1883)  described  the  development 
of  the  nasal  cavity  of  Lacerta  agilis  and  Tropidonotus  natrix. 
The  beginning-  of  the  olfactory  organ,  as  described  by  Rathke, 
is  a  small  circular  zone  found  on  the  ectoderm,  under  the  cere- 
bral hemispheres.  A  fossette  is  formed  in  this  zone.  External 
modifications  are  brought  about  by  the  development  of  the  face 
(frontal  and  maxillary  bud).  A  groove  appears  at  the  ven- 
tral extremity  of  the  median  wall  of  the  nasal  cavity  in  the 
stage  of  47  intervertebral  segments  in  the  lizard;  this  is  the 
first  appearance  of  the  organ  of  Jacobson.  The  external  and 
internal  nasal  buds  are  formed  at  the  expense  of  the  frontal 
and  approach  one  another;  the  point  of  the  external  nasal 
buds  unites  with  the  external  surface  of  the  internal  nasal 
bud.  Above  this  is  only  a  punctiform  orifice,  which  is  the  ex- 
ternal nasal  orifice.  Below  the  bridge  of  fusion,  the  internal 
nasal  orifice  is  formed  and  the  bridge  of  fusion  forms  the 
primitive  palate,  which  is  increased  in  such  a  manner  that  it 
pushes  the  internal  orifice  more  and  more  posteriorly.  This 
transformation  is  well  seen  in  Fig.  2,  PI.  IX  (1883). 

Born  (1883)  gives  a  lengthy  description  of  the  formation 
of  the  palate ;  the  superior  maxillary  bud  sends  out  a  median 
prolongation  which  unites  with  the  septum  except  in  its  an- 
terior portion,  where  the  organ  of  Jacobson  opens.  These 
formations  and  their  line  of  fusion  extend  backward,  increas- 
ing the  length  of  the  palate  and  displacing  the  choana.  The 
turbinal,  a  ridge  which  penetrates  into  the  cavity,  is  formed 
on  the  external  wall  of  the  nasal  cavity  at  the  level  of  the 
maxillary  bud.  The  formation  of  the  lateral  nasal  gland,  the 
relation  of  the  lachrymal  canal  with  the  space  subjacent  to  the 
turbinal,  andy  the  distribution  of  the  sensory  and  stratified 
epithelium  are  the  subjects  of  detailed  study.  Plates  IX  and  X 
of  his  work  (1883)  show  the  relation  of  the  diflferent  buds  of 
the  face  and  their  changes  as  well  as  their  orifices  and  the  re- 
lation of  the  cavity  with  the  organ  of  Jacobson. 

Orr  (1887)  represents  the  olfactory  beginning  in  the  lizard 
as  a  thickening  of  the  epiblast,  which  is  gradually  transfromed 
into  a  round  depression. 

Keibel  (1893)  deduced  no  conclusions  from  the  study  of  a 
series  of  Anguis  fragilis  but  agreed  with  those  of  Born,  and 
admits  that  in  important  points  there  is  analogy  with  mam- 
mals. 
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Voeltzkow  describes,  in  the  Madagascar  crocodile,  the  for- 
mation of  an  olfactory  cavity,  as  in  the  saurians.  The  differ- 
ences lie  mainly  in  the  development  of  the  palate.  The  pal- 
ate prolongations  are  formed  of  large  laminae  which  come  in 
contact  through  the  middle  portion  of  their  length ;  the 
palatal  laminae  and  the  pterygoid,  behind,  limit  a  long  naso- 
pharyngeal canal. 

Meek  (1893)-  describes,  in  the  early  stages  of  the  Crocodilus 
porosus,  the  nasal  cavity  and  its  diverticula,  particularly  a 
closed  groove  of  the  internal  wall,  which  is  a  vestige  of  the 
organ  of  Jacobson. 

Sluiter  (1892)  and  Rose  (1893)  in  a  series  of  young  em- 
bryos of  the  crocodile,  studied  a  cul-de-sac  of  the  postero- 
inferior  extremity  of  the  nasal  cavity,  which  they  considered 
as  the  organ  of  Jacobson. 

Seydel  found  the  olfactory  beginning  in  the  turtle  (Chryse- 
mys  picta).  as  a  fossette,  which  is  deepened  and  limited  by 
nasal  -buds  which  are  fused  as  in  the  -lizard.  It  forms  on  the 
median  wall  a  groove  covered  with  olfactory  cells,  and  sepa- 
rated by  a  projection  of  indifferent  epithelium  from  the  sen- 
sory epithelium  situated  above.  Seydel  compares  it  to  the  in- 
ferior cul-de-sac  of  Amphibia,  and  considers  it  the  organ  of 
Jacobson. 

Karl  Peter  (1900),  studying  the  development  of  the  olfac- 
tory organ  of  the  lizard,  shows  the  part  which  should  be  ac- 
corded to  the  corrugation  of  the  ectoderm  and  the  predomi- 
nant role  played  in  the  active  development  of  the  olfactory 
thickening  by  multiplication  of  the  cells.  The  organ  of  Jacob- 
son  is  thus  established  by  the  intrinsic  activity  of  an  invagina- 
tion localized  on  a  limited  portion  of  the  median  wall  of  the 
nasal  sac.  In  later  works,  Peter  (1902)  was  concerned  with 
the  ectodermic  thickening  of  the  anterior  neuropore  and  con- 
cluded that  it  has  no  relation  with  the  paired  lateral  olfactory 
outlines. 

Beecker  (1903)  studied  the  development  of  the  nasal  region 
in  several  reptiles :  Platydactylus  guttatus,  Tropidonotus 
natrix  and  Lacerta  agilis.  He  observed  that  the  nasal  canal 
was  divided  into  the  vestibule  and  the  zone  of  the  turbinals. 
The  nasal  sac  and  choanal  canal  arc  largely  developed  trans- 
versely and  compressed  dorso-ventrally.  The  choanal  canal 
has  a  horizontal  and  a  descending  branch.  The  horizontal 
branch  forms  an  internal  lateral  pocket ;  the  descending 
branch  has  a  small  angular  pocket  directed  obliquely  upwards. 
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The  organ  of  Jacobson  opens  into  the  oral  extremity  of  the 
choanal  groove.  The  true  turbinal  of  reptiles  originates  from 
the  lateral  wall  of  the  principal  portion. 

Description  of  the  Stages.  Tropidonotus  Natrix,  4  cm. 
in  total  length,  the  embryo  being  unrolled  (Fig.  35).  This  is 
the  only  stage  which  we  have  been  able  to  examine;  we  have 
studied  it  in  transverse  sections. 

A  depression  of  the  lateral  wall  of  the  head  gives  access  to 
the  olfactory  cavity ;  this  is  entirely  filled  in  its  anterior  por- 
tion with  a  cellular  mass,  composed  of  polyhedral  or  round 
cells  with  a  large  nucleus;  this  is  the  vestibular  region.  Pass- 
ing to  the  posterior  portion,  a  lumen  is  encountered  which 
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Fig.  35 — X  60.  Adder,  4  cm.  in  total  length  (transverse  section  of 
the  nasal  cavity  and  the  organ  of  Jacobson;  right  side).  1.  Nasal 
cavity;    2.  Sensory  epithelium;    3.  Organ  of  Jacobson;    4.  Choana. 

pushes  the  cells  towards  the  periphery,  in  the  form  of  an 
epithelial  wall.  The  dimensions  of  the  cavity  are  increased  as 
we  pass  from  before  backwards ;  an  enlarged  dorsal  region 
and  an  elongated  ventral  portion  may  be  recognized  under  the 
form  of  a  fissure.  The  epithelium  difTers  in  these  two  zones. 
In  the  superior  portion  it  is  provided  with  a  superficial  layer 
of  cylindrical  cells,  while  in  the  inferior  part  it  is  much  thinner 
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and  is  formed  of  round  cells  (Fig.  35).  The  two  nasal  cavi- 
ties approach  one  another,  and  the  intercalated  mesenchyme 
forms  a  septum,  larger  below  on  account  of  the  obliquity  which 
each  cavity  attains  from  above  downward  and  from  within  out- 
ward. 

At  a  distance  of  280  mikra  from  the  anterior  extremity  of 
the  cavity,  and  428  below  the  nasal  roof,  the  internal  wall  sends 
out  a  diverticulum  which  sinks  into  the  septum,  constituting 
the  organ  of  Jacobson  (Fig.  35).  It  communicates  with  the 
nasal  cavity  by  an  antero-posterior  extent  of  60  mikra.  It  is 
prolonged  longitudinally  in  front  of  and  behind  its  union  with 
the  olfactory  organ,  120  mikra  anteriorly  and  130  posteriorly; 
its  total  length  is  310  mikra.  Its  anterior  and  posterior  ex- 
tremities are  solid  cellular  masses.  The  entire  anterior  segment 
is  greater  in  width  than  in  height ;  its  dorsal  wall  is  very  thick 
(114  mikra).  while  the  ventral  wall  is  only  21.  The  lumen 
has  the  form  of  a  crescent,  with  concavity  inferior,  on  account 
of  the  convex  ridge  made  by  the  ventral  wall  on  the  interior 
of  the  cavity.  The  dorsal  wall  presents  a  superficial  layer  of 
greatly  elongated  cells  having  the  characteristics  of  sensory 
cells.  The  ventral  wall  is  provided  only  with  cubical  or  round 
cells.  The  posterior  segment  of  the  organ  of  Jacobson  is  a 
cylindrical  canal  with  walls  of  uniform  thickness  and  covered 
throughout  with  sensory  epithelium. 

At  the  level  at  which  the  ventral  region  of  the  cavity  forms 
the  evagination  of  Jacobson,  its  vertical  extent  increases  and 
it  attains  the  buccal  wall  so  as  to  form  the  choana. 

The  external  wall  of  the  nasal  cavity  is  strongly  convex 
and  corresponds  to  a  concavity  of  the  internal  wall.  In  the 
portion  situaterl  behind  the  choana,  the  convexity  of  the  ex- 
ternal wall  is  of  less  extent  vertically ;  it  is  localized  in  the  mid- 
dle portion  of  the  wall  and  forms  a  very  slight  ridge,  repre- 
senting the  outline  of  the  turbinal. 

The  posterior  extremity  of  the  cavity  forms  a  cul-de-sac, 
and  the  wall  is  prolonged  posteriorly  in  the  form  of  a  solid 
epithelial  mass. 

The  sections  including  the  posterior  extremity  of  the  organ 
of  Jacobson  and  of  the  nasal  cavity  pass  through  the  olfactory 
bulbs  and  show  the  branches  of  the  olfactory  nerve  divided  in- 
to two  groups,  one  for  each  of  these  organs.  The  disposition 
of  the  olfactory  apparatus  in  the  viper  is  the  same  as  that  in  the 
adder. 
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Anguis  Fragilis,  25  mm.  long  (Figs.  36  and  37).  The 
g^eneral  form  of  the  cavity  is  similar  to  that  of  the  adder.  It 
is  long  vertically,  in  transverse  sections,  and  oblique  inferiorly 
and  externally.  The  superior  portion,  which  is  spacious,  is 
covered  with  very  thick  epithelium  ;  the  ventral  portion,  which 
is  narrow,  is  covered  with  an  indifferent,  thinner  epithelium. 
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Fig.  36— X  68.5.  Blind-worm,  25  mm.  total  length  (transverse 
section  passing  through  the  nasal  cavity  and  the  or£?an  of  Jacobson, 
Showing  an  epithelial  bud  of  the  external  wall  sinking  into  the 
mesenchyme;  left  side).  1.  Nasal  cavity;  2.  Epithelial  bud;  3.  Meso- 
derm of  the  turbinal;  4.  Organ  of  Jacobson;  5.  Choana. 


A  central  cartilaginous  lamina  begins  to  be  differentiated  in 
the  septum.  Between  this  septum  and  the  inferior  extremity 
of  the  nasal  cavity,  is  the  organ  of  Jacobson,  a  solid  epithelial 
mass  anteriorly  and  posteriorly    (Fig.  37)    and  a  cylindrical 
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canal  in  the  remaining  portion  (Fig.  36).  The  communica- 
tion with  the  nasal  cavity  is  placed,  as  in  the  adder,  on  the  in- 
ternal wall  of  the  choana.  The  cylindrical  cells  begin  to  dif- 
ferentiate at  the  level  of  the  dorsal  wall  of  the  organ  of  Jacob- 
son,  which  is  composed  of  very  thick  epthelium.  The  thin 
ventral  wall  is  raised  slightly  towards  the  cavity  (Fig.  36). 


Fig.  37 — X  60.  Blind-worm,  25  mm.  long  (transverse  section 
passing  behind  that  presented  in  Fig.  3G;  the  turbinal  is  limited 
above  by  a  fissure  which  has  replaced  the  epithelial  bud  of  the 
preceding  section.  The  organ  of  Jacobson  is  represented  only  by 
a  cellular  mass;  left  side).  1.  Superior  fissure;  2.  Turbinal;  3.  Eye; 
4.  Organ  of  Jacobson;   5.  Choana. 


A  turbinal,  already  well  developed,  is  found  on  the  external 
wall  of  the  olfactory  cavity.  It  is  possible  here  to  see  dis- 
tinctly how  a  turbinal  is  formed  (Figs.  36  and  37).  The  ex- 
ternal wall  presents  a  convexity  limited  above  by  the  nasal 
lumen,  which  penetrates  into  it  in  the  form  of  a  fissure.    This 
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increases  and  is  directed  outward  and  then  downwards,  thus 
causing  a  ridge  on  the  external  wall — ^a  mass  of  mesenchyme 
covered  by  an  epithelial  layer  projecting  into  the  cavity.  The 
base  of  this  mass  has  a  height  of  250  mikra  and  a  transverse 
extent  of  285. 

The  fissuration  is  effected  in  an  epithelial  mass,  resulting  in  a 
budding  of  the  external  w'all  (Fig.  36).  The  cells  which  form 
these  buds  are  round,  packed  closely  together,  having  a  dis- 
tinct border,  a  finely  granular  protoplasm  staining  well  with 
carmine,  and  a  deep  nucleus,  often  seen  dividing.  The  beds 
are  not  separated  from  the  mesenchyme  by  a  limiting  mem- 
brane ;  their  borders  are  indicated  only  by  peripheral  elements 
arranged  in  a  regular  layer.  The  nasal  lumen  penetrates  into 
the  mass,  destroys  the  cells  and  arranges  them  in  two 
epithelial  layers,  which  border  then  on  one  fissure  (Fig.  37). 

The  nasal  cavity  terminates  in  a  cul-de-sac,  behind  the  pos- 
terior extremity  of  the  organ  of  Jacobson.  Nerve  fibres  are 
seen  passing  from  the  olfactory  bulb  into  the  two  organs,  those 
of  the  organ  of  Jacobson  being  the  most  anterior. 

Three  coitinieters.  The  nasal  cavity  and  the  organ  of  Jacob- 
son  increase  in  length,  and  their  lumen  is  of  greater  extent. 
The  turbinal  is  much  more  evident,  a  round  ridge  with  thick 
pedicle.  The  nasal  epithelium  is  very  thick  on  the  superior 
border  of  the  turbinal  and  upon  the  walls  throughout  their 
extent,  subjacent  to  the  latter. 

All  portions  with  thick  epithelium  have  a  superficial  layer 
of  cylindrical  cells.  The  inferior  border  of  the  septum  is  en- 
larged transversely  ;  the  inferior  portion  of  the  internal  wall 
of  the  choanal  fissure  takes  part  in  the  buccal  roof,  thus  the 
organ  of  Jacobson,  completely  separated  from  the  nasal  cavity 
is  seen  opening  directly  into  the  mouth. 

Four  centimeters  (Figs.  38  and  39).  The  nasal  cavity  is 
large  and  cfi  elliptical  form  on  transverse  sections.  It  has  a 
floor  slightly  concave  in  place  of  being  elongated  to  a  point 
towards  the  buccal  roof  as  in  the  preceding  stages.  The  tur- 
binal is  greatly  developed,  beginning  340  mikra  from  the  an- 
terior extremity  of  the  cavity  and  having  a  length  of  360  mikra. 
Its  anterior  extremity  is  a  slightly  elevated  ridge  with  a  large 
base,  but  its  height  increases  little  by  little  and  its  pedicle  is 
contracted.  The  thickness  of  the  pedicle  towards  the  middle 
portion  is  107  mikra;  the  height  of  the  turbinal  (distance  from 
the  base  of  the  pedicle  to  the  free  border)  measures  378  mikra 
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(Fig.  38).     It  becomes  thin  and  low  gradually  towards  the 
posterior  extremity. 

The  fissure  which  circumscribes  it  ventrally  sinks  into  the 
axial  mesenchyme  at  first  from  below  upward  and  then  from 
without  inward.     The  surface  of  the  turbinal  is  thus  defined. 


Fig.  38 — X68.5.  Blind-worm,  4  cm.  long  (transverse  section 
passing  through  th*^  nasal  cavity  in  which  a  pedunculated  turbinal 
projects  and  through  the  orsan  of  .lacobson  opened  directly  into 
buccal  cavity;  right  side).  1.  Nasal  cavity;  2.  Turbinal;  3.  Organ  of 
Jacobson. 


the  free  border  is  displaced  and  the  organ  has  the  appearance 
of  l)eing  rolled  on  its  axis. 

The  nasal  cavity  is  surrounded  by  a  cartilaginous  capsule, 
still  in  fair  way  of  development,  at  the  level  of  the  inferior 
wall.    The  external  wall  sends  out  a  lamina  which  penetrates 
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into  the  turbinal  and  lies  in  the  middle  of  the  mesenchyme 
which  it  follows  up  to  the  level  of  the  free  border,  being  sub- 
jected to  beginning  rolling. 


^■^ 
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Fig.  39 — X  68.5.  Blind-worm,  4  cm.  long  (transverse  section, 
posterior  to  that  represented  in  Fig.  38,  showing  the  choana  which 
has  acquired  a  definite  arrangement;  right  side).  1.  Nasal  cavity; 
2.  Turbinal;   3.  Choana. 


The  organ  or  Jacobson  lia.s  a  length  of  370  niikra  and  the 
lumen  occupies  it  almost  entirely.  It  communicates  with  the 
buccal  cavity,  220  mikra  from  its  anterior  extremity  by  a  small 
fissure  which  arises  from  the  internal  border  of  its  floor  (Fisj. 
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3Sj.  It  presents  throughout  its  extent  a  thick  dorsal  wall  cov- 
ered with  sensory  epithelium  and  a  thin  ventral  wall,  projecting 
into  the  cavity,  formed  of  cubical  or  polyhedral  cells. 

The  posterior  extremity  of  the  organ  of  Jacobson  appears  at 
the  level  of  the  choana.  This  last  is  a  narrow  canal  directed 
obliquely  from  above  downward,  and  from  without  inwards, 
arising  at  the  infero-external  angle  of  the  nasal  cavity  (Fig. 
39).  The  choanal  canal  and  the  nasal  region  subjacent  to  the 
turbinal  are  covered  with  fiat  epithelium ;  all  the  other  regions, 
including  the  turbinal,  are  provided  with  thick  epithelium^  the 
superficial  layer  of  which  has  cylindrical  elements.  The  organ 
of  Jacobson  is  in  relation  with  a  cartilaginous  groove,  opened 
externally,  which  covers  its  internal  and  inferior  walls ;  this  is 
independent  of  the  nasal  septum. 

Scz'cn  centimeters.  (Embryo  has  two  small  posterior  mem- 
bers.) The  nasal  cavity  is  large  at  its  anterior  extremity;  it 
opens  externally  through  the  middle  of  the  external  wall.  The 
region  of  the  opening  is  covered  with  pavement  epithelium  on 
the  inferior  wall  and  the  parts  adjoining  the  external  and  in- 
ternal walls,  while  the  other  portions  are  covered  with  cylin- 
drical epithelium.  The  relations  of  the  nasal  cavity  and  of  the 
organ  of  Jacobson  are  as  in  the  adult.  The  bony  skeleton  is 
already  well  developed ;  external  to  the  cartilaginous  capsule 
are  seen  the  vomer,  maxillary  and  nasal  and,  towards  the  mid- 
dle portion  of  the  external  wall,  the  external  nasal  gland.  The 
turbinal  is  clearly  pedunculated  and  it  describes  a  half  turn  of 
enrolling. 

Lacerta  Muraijs.  The  olfactory  fossette  in  a  0  mm.  em- 
bryo is  deep  and  opened  below.  The  primitive  palate  is  not 
formed  at  this  stage.  The  organ  of  Jacobson  opens  on  the 
internal  wall  of  the  fossette  near  its  inferior  extremity.  It  has 
for  a  certain  distance  the  form  of  a  groove,  then  forms  a  cylin- 
drical tube  isolated  from  the  nasal  wall. 

At  the  stage  of  7.5  mm.,  the  ridge  of  the  external  wall  is 
developed,  being  formed,  as  in  the  blind-worm,  by  fissuration 
of  a  solid  epithelial  mass  ;  the  internal  and  external  nasal  cush- 
ions are  fused  for  a  certain  extent.  The  opened  portion,  sit- 
uated behind  the  primitive  palate,  receives  the  end  of  the  canal 
of  Jacobson.  The  10  mm.  embryo  already  presents  the  char- 
acteristics of  the  adult.  The  cartilaginous  skeleton  is  well  dif- 
ferentiated ;  the  ridge  which  becomes  the  turbinal  now  occu- 
pies the  superior  surface,  and  forms  an  enormous  prominence 
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in  the  olfactory  cavity,  which  is  reduced  to  the  two  fissures 
limiting  this  ridge.  The  organ  of  Jacobson  is  prolonged  in 
front  of  the  anterior  extremity  of  the  olfactory  cavity  and 
opens  directly  into  the  buccal  cavity. 

Beginning  of  the  Olfactory  Outline.  Born,  in  an  em- 
bryo of  Lacerta  agilis  with  ten  primordial  segments,  observed 
a  zone  of  ectoderm  between  the  anterior  neuropore  and  the 
primitive  ocular  cavity,  in  which  the  cells  take  on  a  cylindrical 
form ;  this  is  the  olfactory  plate. 

Peter  studied  the  evolution  of  this  olfactory  plate  in  the 
lizard,  and  accorded  to  the  multiplication  of  the  cells  constitut- 
ing it  the  most  active  role  in  the  growth  of  the  organ.  He 
found  the  olfactory  fields  well  marked  in  the  stage  of  eleven 
primordial  segments.  He  found  on  the  ventral  wall  of  the 
anterior  neuropore,  in  the  stage  of  sixteen  primordial  seg- 
ments, an  ectodermic  thickening  analagous  to  that  described  by 
Kupflfer,  but  it  had  none  of  the  characteristics  of  the  sensory 
plakode  and  never  was  in  relation  with  the  paired  olfactory 
outlines. 

Evolution  of  the  Olfactory  Organ.  The  olfactory  fos- 
sette  resulting  from  the  invagination  of  the  corresponding 
ectodermic  thickening,  grows  particularly  by  the  mitotic  activ- 
ity of  the  cells  constituting  this  outline,  as  was  well  noted  by 
Peter  (1902).  The  neighboring,  indifferent  epithelium  forms 
only  the  bordering  portions.  Rathke  (1838)  and  Born  (1879) 
described  at  length  the  ultimate  changes  of  these  portions. 

The  thick  postero-superior  border  is  prolonged,  in  the  form 
of  a  curtain,  anteriorly  and  inferiorly  into  the  area  of  the  nasal 
depression.  The  free  border  of  this  fragment  (nasal  roof  of 
Rathke)  is  entirely  straight  at  first,  then  advances  further  at 
its  middle  portion*  and  is  prolonged  as  a  rounded  ridge. 

.\t  a  period  at  which  the  nasal  sac  is  still  largely  open 
(Lacerta  agilis  with  47  primordial  segments).  Born  observed 
the  appearance  of  a  groove  indicating  the  organ  of  Jacobson, 
from  an  active  depression  of  the  ventral  extrcmit\-  of  the 
median  wall  of  the  nasal  sac. 

The  space  between  the  two  nasal  fossae  forms  ilu-  tn)iital 
bud  of  Rathke  and  each  of  its  parts  forms  the  internal  nasal 
bud  of  Koelliker.  The  external  l>order  of  the  fossctte  is  formed 
by  the  external  nasal  bud,  which  a  groove  (lachrynio-nasal) 
separates    from   the. superior   maxillarv    Imd.      Fusion    of   the 
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nasal  buds  caused  at  first  by  the  crowding  together  of  the 
epitheHum.  then  by  the  union  of  the  two  subjacent  masses  of 
mesenchyme,  separates  the  nasal  groove  into  two  orifices. 
This  fusion  is  effected  in  the  adder  with  a  head  length  of  4  mm. 
The  external  orifice,  in  the  form  of  a  fissure,  is  placed  upon 
the  plane  of  the  face  and  the  posterior  orifice  of  the  choana 
is  situated  on  the  palatal  plane. 

The  bridge  of  fusion  which  forms  the  primitive  palate 
grows,  the  palatal  prolongations  of  the  superior  maxillary  are 
united  with  the  nasal  septum,  and  the  choanae  are  displaced 
backw'ard.  We  have  observed  that  the  inferior  part  of  the  sep- 
tum which  divides  the  choanae  from  one  another  grows  trans- 
versely in  such  a  manner  as  to  separate  them.  As  a  conse- 
quence of  this  growth,  which  causes  a  transverse  enlargement, 
the  orifice  of  the  canal  of  Jacobson,  which  opens  on  the  in- 
ternal wall  of  the  choana.  is  carried  along  the  palatal  surface, 
and  the  definite  opening  of  the  choana  is  finally  external  to 
the  communication  between  the  canal  of  Jacobson  and  the 
buccal  cavity.  The  two  organs  are  then  independent  of  one 
another;  this  process  is  effected  in  the  blind-worm  at  the  stage 
of  4  cm.  of  total  length. 

The  organ  of  Jacobson  does  not  remain  here  in  the  state  of 
a  groove  communicating  throughout  its  length  with  the  nasal 
cavity  as  in  the  Anura  ;  it  is  transformed  into  an  isolated,  well- 
defined  canal,  entirely  independent  of  the  olfactory  cavit\'. 

Two  interesting  points  are  found  in  the  nasal  cavity :  the 
formation  by  growth  antero-posteriorly  of  a  vestibular  region, 
and  the  delimitation  of  a  ridge  on  the  external  wall  in  the 
form  of  a  turbinal.  While  the  turbinal  is  a  simple  ridge  in 
the  adder,  in  the  blind-worm  it  is  comparable  to  those  of  the 
mammals. 

We  have  seen  how  it  is  established  by  the  growth  of  the 
fissure  of  the  nasal  lumen.  Some  epithelial  buds  begin  to 
isolate  a  region  of  the  mesenchyme,  then  the  fissure  penetrates 
into  the  bud  and  the  mesenchymatous  mass,  covered  by  the 
epithelium  of  the  cavity  and  of  that  which  is  organized  along 
the  fissure,  forms  a  free  ridge  in  the  nasal  cavity,  simply  united 
to  the  external  wall  by  a  base,  more  or  less  large,  forming  the 
pedicle  of  the  turbinal. 

The  round,  embryonic  cells,  which  constitute  the  walls  of 
the  nasal  cavitv,  are  differentiated  into  cylindrical  cells  at  the 
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level  of  the  nasal  roof  at  the  beginning  of  development ;  their 
terntor}-  is  already  large  in  the  blind-worm  of  2.5  cm. 

The  differentiation  takes  place  on  the  internal  wall  and  the 
turbmal;  the  region,  subjacent  to  the  turbinal  remains  covered 
with  indifferent  epithelium.  The  sensory  cells  in  the  organ 
of  Jacobson,  limited  to  the  dorsal  wall,  are  completely  differ- 
entiated at  the  stage  of  2.5  cm. 

The  lateral  nasal  gland,  of  which  Horn  found  the  beginning 
in  the  form  of  an  epithelial  bud  on  the  external  wall,  exists  in 
our  sections  of  the  blind-worm  of  7  cm.  It  is  formed  by  a 
group  of  culs-de-sac,  situated  external  to  the  capsule,  near  the 
middle  part  of  the  external  wall. 

In  the  Crocodilia.  according  to  Voeltzkow.  the  development 
IS  analogous  to  that  of  the  saurophidians.    According  to  Meek 
(1863),  in  the  5  mm.  stage  of  Crocodilus  porosus.  the  nasal 
sac  IS  completely  formed  and  the  anterior  and  oosterior  nasal 
orifices  approach  very  closely  to  one  another.    A  depression  of 
the  frontal  wall  represents  the  origin  of   the  organ  of  Jacobson. 
At  the  stage  of  7  mm.  an  evagination    corresponding    to  the 
lachrymal  canal  is  the  beginning  of  a  simple  accessory  cavitv 
of  the  nose.    The  invagination  representing  the  canal  of  Jacob- 
son  is  absent    in    specimens  of  7.75  mm.  in  length       Sluiter 
(1892)   and  Rose   (1893)    found  an  outline    of    the    organ  of 
Jacobson  always  present  in   their  investigations.     Seydel  and 
\  oeltzkow  gives  but  slight  indication  of  it  in  the  chelonians 
Ihe  organ  of  Jacobson,  according  to  Seydel,  is  represented  bv 
a  groove  on  the  median  wall,  while  Mihalkovics  sees  this  organ 
in.  a  canal  which  opens  on  the  septum  and  has  glands  in  its 
blind  extremitv. 


ABSTRACTS   FROM   CURRENT    OTOLOGIC,    PHINO- 
LOGIC  AND  LARYNGOIvOGIC  LITERATURE. 

I. — ^EAR. 

A  Case  of  Purulent  Sinus  Thrombosis  with  Opening  of  the  Middle- 
Ear  and   Preservation  of  the  Ossicles. 

G.  Braat  {Tydschr.  v.  Geneesk.,  Feb.  3,  1906)  treated  a  25- 
year-old  car  conductor,  who  had  suffered  from  youth  from  a 
purulent  bad-smelling  secretion  of  the  right  ear,  slighter  dur- 
ing the  last  ten  years.  In  August,  1902,  he  was  taken  with 
earache  lasting  a  few  days,  with  vomiting  for  which  he  took 
to  his  bed.  When  he  attempted  to  get  up  he  was  taken  with 
chills  and  dizziness,  and  fell.  Pain  and  swelling  of  the  right 
sternoclavicular  joint  appeared,  and  a  bad-smelling  secretion 
appeared  in  the  right  ear,  of  moderate  quantity.  He  suffered 
constantly  with  numbness.  Braat  was  consulted  three  weeks 
after  the  fall.  He  found,  on  September  7th,  pain  and  swelling 
of  the  sternoclavicular  articulation.  In  the  right  ear  there  was 
bad-smelling,  bloody  muco-pus.  The  drum  had  a  perforation 
posteriorly  with  thickened  margins ;  beyond,  it  was  sound ;  the 
malleus  was  visible.  There  was  no  swelling  in  the  canal  or 
behind  the  ear.  There  was  some  sensitiveness  on  pressure  over 
the  mastoid  fossa,  anterior  and  posterior  part  of  the  process 
and  on  a  spot  2  cm.  behind  the  process.  There  was  painful 
swelling  of  lymph  nodes  behind  the  jaw  and  under  the  sterno- 
cleido-mastoid  muscle.  Temperature  and  pulse  normal  for  two 
days.  Up  to  the  time  of  the  operation,  the  sensitiveness  was 
more  and  more  concentrated  on  one  spot  2  cm.  behind  the  mas- 
toid process,  although  it  became  less ;  the  lymph  nodes  became 
painless  and  smaller.  Pain  appeared  in  the  forehead ;  in  the  last 
few  days  pulse  and  temperature  remained  normal.  Internal  or- 
gans normal ;  no  swelling  of  the  spleen.  Acoustical  acuity 
right  car  for  speech  at  5  m.,  whisper  0.5-1.5  m. ;  left  ear 
normal.  Operation  of  September  IG :  incision  1  cm.  behind 
the  auricle ;  periosteum  very  firmly  attached  to  the  bone ;  dura 
soon  laid  bare ;  bone  sclerotic ;  mastoid  cells  are  invisible ;  the 
antrum  lies  very  deep  and  has  thickened  mucous  membrane 
with  granulations  and  little  pus.  A  probe  passes  at  the  pos- 
terior wall  into  a  cavity  with  soft  walls.  While  laying  the 
sinus  transversus  bare,  yellow  pus  escapes  from  behind  the 
antrum  out  of  the  sinus.     The  wound  is  enlarged,  the  entire 
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sinus  laid  bare,  cut  open,  the  abscess  scraped  out  and  tamponed 
with  small  pieces  of  gauze ;  likewise  the  mastoid  wound  and 
external  canal.  Vomiting  ceased.  Two  days  later  the  dress- 
ing was  changed  on  account  of  amount  of  secretion ;  the  gauze 
was  retained  in  the  sinus  and  antrum  and  was  changed  four 
days  later.  The  sinus  closed  quickly.  October  1st,  operation 
continued :  the  bony  posterior  wall  of  the  external  caiial  was 
removed,  while  the  ossicles  were  retained ;  operation  completed 
with  Stacke's  plastic.  First  change  of  dressing  October  7th. 
Patient  left  for  home  October  10th;  entirely  healed.  Decem- 
ber 28,  1902,  with  speech  at  .5  m.  and  whisper  at  0.1  m.  A 
little  pus  was  noticed  January  27.  1903,  at  the  anterior  part  of 
the  spur;  the  place  was  touched  with  lactic  acid.  On  March 
8th  and  April  12th  there  was  again  a  trace  of  pus  and  a  small 
crust  has  formed  since  from  time  to  time  at  that  spot. 

Observation  October,  1905:  drum  with  a  chalk  patch  be- 
fore the  malleus,  large  perforation  behind  it.  the  long  arm  of 
the  incus  visible;  from  the  drum  a  membrane  goes  over  the 
attic  region  and  posteriorly  over  the  former  surface  of  the 
wound.  Speech  at  5  m. ;  whisper  at  1  m.  Tuning  fork  tests 
for  C2  :  Weber  to  right ; .  Rinne  right  negative ;  Schwabach 
neither  lengthened  nor  shortened.  Braat  considers  the  pre- 
servation of  the  ossicles  very  important  with  regard  to  the 
auditory  acuity. 

Posthumus  Meyes  praised  the  lesult,  but  believes  that  the 
auditory  perception  took  place  here  .chiefly  through  the  round 
window,  which  he  finds  closed  by  a  very  thin  membrane. 

Braat  denied  the  presence  of  this  membrane. 

Schutter  finds  the  result  quite  good  ;  however,  such  oper- 
ating should  not  be  followed.  The  preservation  of  the  ossicles 
does  not  ameliorate  the  hearing;  their  relationship  becomes 
abnormal,  their  attachments  partly  lost,  and  therefore  the  oper- 
ation is  less  radical  and  the  chance  of  a  cure  smaller,  although 
the  case  demonstrated  had  a  good  result. 

Quix  agrees  with  the  foregoing  speaker.  The  drum  with 
the  loose  ossicles  will  interfere  with  the  hearing.  The  com- 
municated auditory  acuity  is  not  very  good  and  would  perhaps 
he  better  if  the  ossicles  were  removed. 

P.raat  rci)lied  that  the  ossicles  can  be  easily  removed  under 
narcosis ;  he  did  not  think  that  the  functional  results  would  be 
better  then. 

Blaau7('. 
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A  Case  of  Probable   Inflammation  of  the   Basis  Cranii,   Beginning  as 
an  Acute  Mastoiditis. 

H.  Braat  (Tydschr.  v.  Geneesk.,  Feb.  o,  1906)  saw  his  pa- 
tient eight  days  after  she  was  awakened  with  a  pulsating  pain 
behind  the  left  ear;  two  days  later,  the  left  upper  eyelid  be- 
came swollen,  closing  the  eye;  after  a  few  days  this  swelling 
disappeared.  Braat  found  the  left  auricle  projecting  from  the 
head,  distinctly  different  from  the  right  side ;  the  mastoid  pro- 
cess was  slightly  swollen,  red  and  very  sensitive  on  pressure. 
The  drum  membrane  was  entirely  normal,  no  swelling  or  red- 
ness of  the  posterior  wall  of  the  canal.  Hearing  normal ;  also 
the  tuning  fork  tests.  Temperature  37.8°-38.1°  C.  Rest  in 
bed  and  ice  on  the  mastoid  process  were  ordered.  Two  days 
later  the  condition  had  not  improved,  mastoid  pain  increased 
with  much  headache;  temperature  37.9°-38.5°  C.  Patient  was 
taken  to  the  hospital ;  she  was  very  moody,  complained  of  se- 
vere pain  behind  the  ear ;  the  upper  eyelid  was  again  swollen, 
the  left  eve  deviated  to  the  left,  but  could  be  moved  well  in  all 
directions ;  pupillary  reflexes  on  both  sides  normal ;  the  entire 
head  had  a  slight  caput  obstipum  position  to  the  right ;  speech 
was  slightly  impaired  ;  the  left  side  of  the  tongjie  was  very 
swollen ;  when  she  showed  the  tongue  it  deviated  strongly  to 
the  right :  she  could  not  move  it  to  th^  left ;  the  uvula  was 
turned  somewhat  to  the  right.  Sensation  for  sweet,  salt,  sour 
and  bitter  was  possible  over  the  entire  tongue ;  sensibility 
everywhere  normal.  She  vomited  a  few  times.  The  left  cer- 
vical region  was  not  markedly  painful,  the  internal  jugular 
was  not  palpable;  the  entire  region  was  hyperesthetic  and  hy- 
palgesic.  Urine  frequently  examined,  normal ;  also  fundi  oculi 
always  normal ;  laryngoscopic  image  normal. 

It  was  difficult  to  make  a  diagnosis ;  the  complaints  were 
chiefly  localized  in  the  mastoid  region  with  pains  radiating  in 
the  parietal  region.  The  intact  middle  ear,  the  increasing  and 
diminishing  swelling  of  the  left  eyelid  and,  at  the  end,  the 
swelling  of  the  left  half  of  the  tongue  which  receded  again  for 
the  most  part  after  a  few  days,  while  the  deviation  to  the  right 
remained,  made  it  probable  that  we  had  to  deal  with  a  process 
in  the  mastoid  not  originating  in  the  middle  ear  cavity,  to  which 
a  periphlebitis  or  phlebitis  was  added ;  on  account  of  the  rise 
of  temperature  a  perisinuous  abscess  was  expected. 

Nineteen  days  after  removal  to  the  hospital,  Braat  operated ; 
after  incising  the  skin  the  subcutaneous  tissue  was  found  in- 
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filtrated  and  a  few  swollen  glands  were  found;  the  bone  was 
not  injected,  the  mastoid  cells  were  entirely  normal;  he  did 
not  continue  his  operation  to  the  antrum ;  posteriorly  no  in- 
filtrated bony  tissue  nor  pus  was  found,  so  the  operation  was 
completed.  Ten  days  later  the  wound  was  closed,  the  pain 
was  decidedly  less  and  the  nausea  had  disappeared.  She  left 
the  hospital,  but  her  condition  was  not  improved.  The  swell- 
ing of  the  left  side  of  the  tongue  and  of  the  left  upper  eyelid 
returned  at  intervals.  The  headache  returned  with  increased 
intensity  and  she  complained  more  frequently  of  pains  in  the 
occiput.  This  condition  continued  till  about  for  weeks  ago 
when  the  pain  in  the  ear  became  worse  and  a  little  later  a  lit- 
tle pus  was  discharged.  Speaker  being  absent  the  patient  was 
taken  care  of  by  Dr.  Ter  Kuile.  Shortly  after,  Braat  found  a 
small  perforation  in  the  posterior  lower  quadrant  with  little  or 
no  secretion ;  after  enlargement  of  the  perforation  no  pus  dis- 
charged, nor  after  Politzerization. 

At  present  the  tongue  is  directed  still  to  the  right,  although 
she  can  bring  it  more  to  the  left  corner  of  the  mouth ;  there  is 
no  more  swelling  of  the  upper  eyelid  and  the  position  of  the 
left  eye  is  normal ;  temperature  about  38°  C.  The  pulse  is 
mainly  small  and  frequent,  110-140  and  never  slow.  In  con- 
sultation with  Prof.  Pel,  Braat  considers  it  most  probable  that 
there  is  an  inflammatory  process  at  the  base  of  the  brain  in 
which  the  hypoglossus  nerve  and  the  right  external  ramus 
of  the  left  vago  accessorius  are  involved ;  he  can  not  decide  if 
there  is  an  extradural  abscess  or  a  tuberculous  process ;  in  the 
latter  case  it  should  be  assumed  that  there  are  a  few  tubercles 
at  the  base  of  the  brain  which  press  or  irritate  the  nerves. 
Rraat  did  not  consider  the  indication  present  for  puncture  of 
the  sinus,  as  the  bone  near  the  sinus  was  normal.  Zaan>erg 
considers  this  argument  insufficient  and  would  perform  punc- 
ture. 

Oelsaux  asked  if  the  general  sensibility  had  been  examined, 
and  mentions  the  case  of  a  lady  who  was  operated  for  pains 
in  the  mastoid  which  disappeared  although  the  mastoid  was 
normal ;  later  patient  became  very  sick,  weak  and  an  unilateral 
anesthesia  was  found.  Braat's  patient  was  examined  by  a 
nerve  six'cialist,  who  found  no  anomalies. 

Bloiuiu: 
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The  Surgical   Treatment  of  Meningitis  of  Otitic  Origin. 

Alexander  (Archiv.  liitcriiatioiialcs  dc  Laryngologie,  1905, 
p.  Til).  The  last  few  years  have  witnessed  j^^reat  progress  in 
the  surgery  of  suppurative  affections  of  the  labyrinth.  A  like 
advance  has  not  occurred  in  the  results  of  treatment  of  otitic 
meningitis.  This,  in  part,  can  be  explained  by  the  fact  that  in 
most  complications  of  otitis  suppurativa,  meningitis  has  caused 
the  death. 

Nevertheless,  today  most  otologists  believe  in  the  privilege 
of  intervention,  and  cases  of  purulent  meningitis,  even  well 
advanced,  have  under  favorable  conditions  been  cured  by  sur- 
gical interference.     Such  intervention  consists  in 

1.  Immediate  operation  upon  the  ear  and  the  removal,  as 
thoroughly  as  possible,  of  the  diseased  focus. 

2.  Exposure  of  the  dura  mater. 

3.  Incision  and  drainage  of  the  intradural  cavity. 

4.  Tamponing  and  aspiration  of  the  fluid  through  the  inci- 
sion in  the  dura. 

5.  Lumbar  puncture. 

Meningitis  may  1>e  divided  anatomically  into 

1.  Purulent  meningitis. 

2.  Tubercular  meningitis. 

3.  Serous  meningitis. 

Of  these,  from  a  therapeutic  standpoint,  we  can  hope  for 
nothing  in  tubercular  meningitis.  Until  recently  the  same  was 
true  of  purulent  meningitis ;  now  we  have  three  cases  reported 
cured  by  operation  (one  by  MacEwen  and  two  by  Gradenigo). 
The  proof  of  their  ])urulcnt  nature  was  furnished  by  the  lum- 
bar puncture.  ITinsberg  reports  ten  cases  and  four  cases  were 
seen  in  Politzcr's  clinic,  where  pus  was  evacuated  at  the  opera- 
tion. 

Internal  pachymeningitis  is  also  amenable  to  operation  if 
taken  sufficiently  early. 

Serous  meningitis  is,  however,  where  our  greatest  hope  of 
success  lies.  A  considerable  number  of  cures  have  been  re- 
ported. Exact  proof  of  the  conditions  present  in  such  cases 
the  author  admits  is  lacking.  Cases  which  did  not  get  well, 
however,  showed  purulent  deposits  at  the  autopsy,  while  those 
wdiich  recovered  showed  a  congestion  and  tension  of  the  dura 
and  a  normal  fluid.  Much  depends  ujwn  the  virulence  of  the 
particular  micro-organism.     If  this  could  l>e  determined  by  in- 
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oculation  or  otherwise  we  could  form  a  fair  idea  as  to  the  prog- 
nosis. Up  to  the  present  time  this  has  not  been  attempted.  Of 
prime  importance  is  the  discovery  of  the  exact  focus  in  the  ear 
from  which  the  infection  proceeded.  This  is  often  difficult  or 
impossible.  It  is  advised,  accordingly,  after  thorough  attention 
to  the  ear,  to  expose  the  dura  of  both  middle  and  posterior  fos- 
sae, if  clinical  symptoms  for  localization  was  wanting.  In  case 
the  dura  is  altered,  a  free  incision  is  demanded  and  a  gauze 
wick  introduced.  On  the  other  hand,  if  no  alterations  in  the 
dura  nor  increase  in  intradural  tension  can  be  recognized,  it 
is  safe  to  delay  entering  the  cranial  cavity  even  in  the  presence 
of  meningeal  symptoms. 

Alexander's  views  regarding  the  value  of  lumbar  puncture 
and  the  practice  at  the  Politzer  clinic  are  especially  interesting. 
It  would  appear  that  he  regards  the  results  of  such  examination 
as  doubtful  and  possibly  confusing  from  an  operative  and  even 
diagnostic  standpoint,  for  it  is  the  rule  in  the  Politzer  clinic  to 
consider  every  case  of  meningitis  operable  if  the  physical  con- 
dition permits.  In  other  words,  pus  and  microbes  in  the  spinal 
fluid  are  not  a  contraindication  to  operation.  We  may  be  deal- 
ing with  a  case  of  meningitis  which  is  curable,  or  it  may  be  a 
brain  abscess  which  causes  the  pus  in  the  fluid.  This  is  equally 
true  when  the  fluid  is  clear.  Here  we  may  have  the  early  stage 
of  a  meningitis.  As  a  therapeutic  measure  it  does  not  oflfer  any 
promise.  Alexander  also  is  inclined  to  believe  better  results 
follow  the  free  incision  than  from  a  mere  intradural  puncture 
and  aspiration. 

Incisions  from  }i  to  1  centimeter  are  long  enough  and  will 
not  cause  hernia  unless  an  encephalitis  and  edema  of  the  brain 
exist.  He  regards  such  incisions  as  free  from  danger,  if 
practiced  under  strict  aseptic  precautions. 

Post-Operative     Meningitis. 

Zkkoni  {Archiv.  fiir  Ohrenhcilkunde,  Vol.  Q,G,  page  199). 
Fatal  cases  of  meningitis  following  operation  for  chronic 
otorrhea,  without  any  previous  complication,  are  becoming 
only  too  frequent.  Operators  have  l>een  inclined  to  regard 
such  results  with  seeming  indifi^erencc — dismissing  them  with 
the  bare  statement  that  the  meningitis  had  been  existent  al- 
ready but  unrecognized.  Such  treatment  of  these  tragic  acci- 
dents tends  to  discredit  otitic  surgery  with  the  profession  and 


366  ABSTRACTS  FR(J.M   OTOLOGIC  AND 

laity.  Acute  cases  do  not  fall  within  this  class,  for  \ve  can 
never  tell  in  advance  how  extensive  the  lesion  is.  Zeroni  be- 
lieves that  the  majority  of  purely  chronic  cases  operated  on 
which  are  followed  by  menino^itis  will  show  previous  suppura- 
tive movement  of  the  labyrinth.  In  his  opinion,  and  that  of 
several  other  observers,  the  latent  labyrinthitis  is  made  active 
by  the  chiseling,  and  he  regards  this  as  a  serious  objection  to  the 
extensive  use  of  this  instrument.  Macewen  has  seen  menin- 
gitis follow  the  removal  of  granulation  from  the  middle  ear. 
In  confirmation  of  his  views  the  author  gives  the  histories  of 
29  cases  where  the  autopsies  revealed,  without  exception,  laby- 
rinthine suppuration.  The  appearance  of  the  meningitis  was 
frequently  directly  after  the  operation.  In  one  case  it  was 
during  the  operation  that  chills  and  high  fever  were  observed. 
In  1-5  of  the  29  cases  no  symptoms  of  any  kind  were  present. 

The  results  of  the  pathologic  examination  show  that  the 
labyrinthine  disease  was  not  of  recent  date.  It  is  probable, 
however,  that  a  decided  increase  in  its  intensity  follow-ed  the 
operation  of  the  various  lesions  of  the  labyrinth.  A  study  of 
the  29  cases  shows  an  especial  danger  for  post-operative  men- 
ingitis where  there  are  defects  in  the  labyrinthine  windows. 
Indeed,  the  existence  of  a  communication  between  the  laby- 
rinth and  the  operative  field  in  the  middle  ear  is  the  indirect 
cause  of  the  meningitis.  While  chiseling  is  a  potent  factor  in 
exciting  it.  it  is  not  the  only  one.  as  is  shown  by  several  cases 
where  the  chisel  was  not  used. 

In  a  certain  number  of  instances,  however,  the  autopsies 
revealed  no  involvement  of  the  labyrinth.  The  histories  of  11 
such  cases  are  given.  In  all  but  two  it  was  possible  to  demon- 
strate the  presence  of  pus  centres  between  the  dura  and  the 
bone.  This.  Zeroni  l^elieves  is  the  rule  where  no  inner  ear 
disease  is  present  to  explain  the  meningitis.  It  is  true  the  in- 
tact dura  offers  resistance  to  the  penetration  of  bacteria,  hut 
they  can  easily  enter  along  the  normal  passages  in  the  dura, 
such  as  that  for  internal  carotid  or  for  the  acoustic  nerve. 

In  many  of  such  cases  an  intermittent  meningitis  is  present, 
not  permitting  of  a  diagnosis.  Tlie  operation  serves  to  set  this 
into  activity,  in  all  probability  by  allowing  fresh  bacteria  to  get 
in.  Further,  the  effect  of  the  resulting  blood  clot  and  tampon 
is  to  shut  off  the  drainage  to  surface  which  had  previously  ex- 
isted. 

In  general,  the  common  danger  in  all  cases  rests  in  the  fact 
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that  deep,  unapproachable  foci  of  pus  are  not  discovered  and  so 
not  drained.  This  is  true  even  in  the  labyrinth  cases  where  fis- 
tulae  exist,  for  the  drainage  is  entirely  insufficient.  In  the 
author's  opinion  the  avoidance  of  this  most  unpleasant  com- 
plication is  to  be  found  in  refraining-  from  all  oj>eration  where 
labyrinthine  disease  is  suspected. 

Unfortunately  the  diagnosis  of  such  disease  is  often  impossi- 
ble. Deafness  of  a  pronounced  degree  is  not  always  present 
and  vertigo  is  frequently  met  in  chronic  middle  ear  suppuration. 
In  the  case  of  deep-seated  areas  of  pus  the  outlook  is  better, 
for  here,  instead  of  avoiding  all  interference,  we  can  hope  to 
find  them  and  remove  the  disease.  Caution  is.  however,  to  be 
continually  observed  in  all  manipulations  over  or  on  the  inner 
wall  of  the  middle  ear.  Harris. 

Otologic   Report  from    Prof.   Gerber   Policlinic   and   Private   Practice, 

for   Year   1904. 

M.  Magnus  (Arch.  f.  Ohrcnh..  \o\.  67.  H.  1.  p.  -i-t). 

Total  number  of  patients    I. •');!<). 

Diseases  of  ears ^.O'^T 

Diseases  of  nose  and  naso-phar\nx 2. .51. 5 

Diseases  of  mouth  and  phar\'nx l.SSl 

Diseases  of  larvnx  and  throat 444 

Total (>..S6r 

Operations  on  ear oiH 

Operations  on  nose 741 

Operations  on  sinuses ."iii 


;-,o 


Operations  on  mouth  and  ])harynx 

Operatir)ns  on  larynx  and  throat 45 

Total 1.40.-) 

Diseases  ot  auricle SO 

Diseases  of  external  meatus r?1 

Diseases  of  drum Of) 

Diseases  of  middle  ear 1  .'V^'l 

Diseases  of  mastoid 11.") 

Diseases  of  internal  ear ■?.") 

Diseases  of  brain,  etc .ST) 

Total •3.0?7 
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Removal  of  foreign  bodies 9 

Incision  of  furuncle,  etc 39 

Paracentesis   121 

Wild's  incision   1 

( )peration  for  deformity 1 

Foreign  body  operations 3 

Retroauricular  plastic   2 

Sinking  abscess    1 

Schvvartze's  mastoid 41 

Radical  ( Stacke's ) 30 

Secondary  mastoid  (acute) 10 

Secondary  mastoid   (chronic) .  .  .  -. 8 

Bulb  laid  bare 4 

Sinus  opened 10 

Jugular  ligated 7 

Labyrinth  opened  2 

Lumbar  puncture 6 

Dura  incised   4 

Puncture  cerebellum 2 

Total 301 

Several  cases  and  all  mastoid  operations  are  given  in  detail. 

Some  Relations  in  the  Blood-Supply  of  the  Inner  Ear  which  have  a 
Practical  Bearing  on  the  Clinical  Study  of  Otology. 

Shambaugh,  Chicago  (Archives  of  Otology.  \'ol.  XXXV, 
No.  1).  The  arterial  supply  is  brought  to  the  inner  ear 
through  a  single  vessel,  a  branch  of  the  basilar  artery,  which 
enters  the  labyrinth  along  with  the  auditory  nerve  through  the 
internal  auditory  meatus.  In  a  detailed  study  of  the  pig,  the 
sheep,  and  the  calf,  the  author  found  that  a  single  vessel,  the 
vein  of  the  aquaeductus  cochleae,  drained  the  blood  from  the 
entire  labyrinth.  The  first  two  branches  of  the  labyrinthine 
artery,  followmg  the  courses  of  the  branches  of  auditory  nerve, 
supply  the  entire  vestibule  and  semi-circular  canals,  with  the 
exception  of  the  saccule.  These  branches  of  the  labyrinthine 
artery  are  terminal  vessels,  and  carry  the  sole  blood-supply  to 
definite  areas  in  the  labyrinth.  After  giving  oflf  the  vestibular 
branches,  the  labyrinthine  artery  breaks  up  into  a  number  of 
branches  Ix'fore  it  enters  the  cochlea.  These  several  branches 
are  connected  by  anastomotic  loops  before  any  of  the  terminal 
branches  are  given  off  to  the  several  parts  of  the  cochlea. 
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The  occurrence  ()f  a  typical  case  of  Meniere's  disease, 
where  there  is  a  profound  disturbance  in  the  vestibule  and 
semicircular  canals,  as  evidenced  by  the  occurrence  of  vertigo 
and  nausea,  as  well  as  a  profound  disturbance  of  the  cochlea, 
as  shown  by  severe  tinnitus  and  deafness,  can  be  brought  about 
only  by  some  disturbance  in  the  circulation  in  the  entire  laby- 
rinth. 

Where  there  is  disturbance  in  the  circulation  of  one  or  sev- 
eral of  the  terminal  arteries  of  the  labyrinth,  there  result  symp- 
toms which  are  not  the  ^leniere  sympitom-complex.  For 
example,  the  lodging  of  an  embolus  in  the  anterior  vestibular 
artery  would  result  in  disturbance  limited  to  the  utricle  and  the 
horizontal  and  the  superior  semi-circular  canals.  This  would 
cause  disturbance  of  equilibrium  without  molesting  the  func- 
tion of  hearing.  On  the  other  hand,  a  disturbance  in  the  cir- 
culation, limited  to  the  cochlea  without  involving  the  vestibule 
or  semi-circular  canals,  would  produce  tinnitus  and  deafness 
but  not  disturbance  in  ecjuilibrium.  Again,  an  embolus  lodging 
in  the  terminal  artery,  which  supplies  the  apical  coil  of  the 
cochlea,  would  perhaps  cause  deafness  for  the  lowest  tones 
without  disturbing  the  upper  part  of  the  scale. 

Campbell. 

Four  Temporal   Bones  of  Two  Deaf   Mutes. 

R.  Panse  (Archiv.  f.  Ohrcuhcilk.  Bd.  04.  2  and  3,  S. 
118).  Two  of  these  have  been  described  before,  but  have  been 
re-examined  in  the  light  of  more  recent  investigestions.  His 
findings  were  : 

First  case,  left  side — Bony  ankylosis  stai)es  with  oval  niche : 
rarefaction  of  stapes-vestibular  cartilage.  Reissner's  mem- 
brane over  the  pars  basilaris  of  the  cochlea  atrophic.  Clefts  in 
the  lig.  spirale.  (?ortis  membrane  displaced  into  the  fairly 
normal  sulcus  spiralis,  and  held  by  a  layer  of  cells.  Pars 
basillaris  everywhere  degenerrted.  A  few  cells  in  the  ganglion 
spirale  ;  acusticus  degenerated.  Endarteritis  obliterans  in  art. 
cochlearis  in  the  acoustic  nerve. 

R.  F.  Exudate  between  neck  of  hammer  and  drum.  lx-)ny 
ankylosis  of  posterior  stapedial  bar.  Blood  vessels  in  oval 
window  widened,  as  on  promotory.  .Anterior  and  external 
ampullae  flistorted.  Fpithelium  colloid  degenerated.  Nerves 
atrophied.     Thickening  of  wall  of  an  arterv.     Endarteritis  of 
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vestibular  artery.  Colloid  degeneration  of  macula  utriculi. 
Dilatation  of  sacculus  and  degeneration  of  the  epithelium. 
Scalae  of  cochlea  widened.  Reissner's  membrane  lengthened. 
Stria  vascularis  normal.  Lig.  spirale  rich  in  blood  vessels. 
Membrana  corti  malplaced.  r)rgans  of  Corti  seen  only  as  flat 
mounds  of  atypical  cells.  \'ery  few  ganglia  in  canalis  spi- 
ralis.    All  other  parts  normal. 

Second  case,  right  ear.  Cochlea  shows  few  vessels.  Mem- 
brane of  Reissner  ravelled  out  in  vestibular  and  basal  portion, 
wanting  in  middle  and  superior  portion.  Corti's  membrane 
wanting  in  frayed  portion,  otherwise  present  as  mounds  or 
brushes  covered  with  epithelium.  In  the  middle,  Corti's  organ 
retained  as  clumps  of  colloid  and  atypical  cells.  Stria  vascu- 
laris is  similar  and  very  poor  in  vessel.  A  few  spiral  ganglion 
cells  and  degenerated  nerve  fibres. 

L.  E.  Part  of  Reissner's  membrane  absent :  membrana  corti 
almost  entirely  present  but  abnormal  in  appearance.  Organs 
of  Corti  an  indistinct  mass  of  cells.  Stria  vascularis  colloid 
degenerated.     A  few  spiral  ganglia  and  acoustic  fibres. 

Serous  Meningitis. 

Arnold  Knapp  (Archkrs  of  Otology,  Vol.  XXXV.  No.  1). 
A  man  aged  IS.  after  an  acute  otitis  media,  had  tenderness  and 
swelling  over  the  left  mastoid  process.  These  symptoms  per- 
sisted for  one  week,  then  abated :  but  pain  over  the  left  side 
of  the  head  and  vomiting  persisted. 

The  pulse  rate  was  slow,  he  was  languid  and  somewhat 
stuporous.  His  sight  began  to  fail.  There  was  marked  optic 
neuritis.  R.  \'.=15/50,  L.  V.  =  15/20.     Visual  fields  normal. 

On  operation  the  mastoid,  antrum  and  typanum  were  found 
to  contain  swollen  Init  healthy  nnicous  membrane.  The  ossicles 
were  healthy  and  the  tegmen  of  tympanum  and  of  antrum 
showed  no  defect.  Nevertheless,  the  tegmen  tympani  vyas 
removed  from  the  orifice  of  the  tube  back  to  the  superior  mar- 
gin of  the  petrous  pyramid.  The  dura  was  healthy  and  pul- 
sated. The  posterior  segment  of  the  mastoid  process  was  then 
removed  and  the  sinus  and  the  dura  of  the  iwsterior  cerebral 
fossa  exposed.  At  the  upper  posterior  margin  of  the  mastoid 
process  the  bone  was  found  discolored  and  soft.  The  dura 
directly  above  the  knee  of  the  siims  was  thickened,  discolored, 
bled  freely  and  was  coven-cl  with  ap])arentlv  old  granulations. 
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A  Similar  area  of  discolored  dura  was  found  over  the  sinus 
Ihe  dura  above  the  sinus  was  incised  and  perfectlv  healthy 
bram  exposed.  The  brain  was  punctured  without  result  The 
smus  was  opened  and  free  hemorrhage  took  place.  The  bone 
was  then  removed  back  of  the  sinus  to  expose  the  carebellum 
The  dura  there  was  found  perfectly  normal;  it  was  incised  and 
th.s  was   followed   by  a  gush  of  cerebro-spinal   fluid      This 

Ihelquon"  ™'"^"'  ""'  ''''"  °P'"  '°  '^"'■'•^'^  ^""^g^  °f 
The  subsequent  course  showed  immediate  and  continuous 

.mprovement.  Where  the  dura  was  discolored,  it  had  gZ 
I  ^'«',        Zl""  ff^"?'"™""^  and  the  large  defect  was  filled 

w,th  mfiltrated  bran,  tissue.    This  was  removed  with  a  cure  te 

covered  brr'n?";    "  "■"''"'  ''""'"  '"''''^  f°™«'  -'^  '^-ter 
covered  by  a  plast.c  operation.  Campbell. 

Sound  Pressure  In  the  Organ  of  Corti. 
ZWAARDEMAKER  (Tydsch.  V.  Gcnecsk.,  Feb.  3,  1906)  .show, 
tionst  the        ""'^"n"'  ^^"°"^'^a'in?  'hat  the  sound  vibra'- 

onat  n.  fib  ^^T  .  ^T'  '^'"  '^'"^  ='"^'>'"d  "y  the  res- 
onatmg  fibres  of  the  basillar  membrane,  exercise  a  sound 
pressure  toward  the  modiolus.    The  anatomic  demon  tratLn  of 

and'cor'ti-ffit™  '/  T'  '"  '"'  ^°™  ^^"^'^  """«  ™^'">1 
cells  -.r  '  nr      1    "'"f  '°  "^"^  ^  '"'^  J°'"'-    The  outer  hair 
cells  are  pressed  by  the  conglomeration  of  cells  of  Hensen 
The  same  mechanism  is  found  in  birds.    The  .small  bars  of 
he  ha,rcells  are  not  needed  for  this  representation,  although 

>"oVsuppi.T"r4)." '" ' ''''  '""'"''''■  '''''■  f  ''"y^'' 

membrane'off  I'T'"  '°""  '°"''''"  "'^  ''"'^^"'^  °f  ">e 
elanickv  sn  ,1  °,^'  "  u  "°'  "^''  '"""  ^  ™™brane  with  an 
el<^.t.c,ty  smal  er  than  that  of  water,  could  vibrate  in  water 

is  a  saMbv  rh-^'f"  ""'  ''^  ""°^-^  °f  Helmholtz  it^ien 

on    hat  It  t  1       ^""^'""n    "<='"''°"^  g'«^  'he  caicula- 

Struvck  n  tr-'T        "•  ""  '^''''■■'■'•'""  °f  his  Tonen,pfindung. 

rl„..     ■,      ,         u    '=^F«'-'""="teIly  different  membranes  to  pro- 
luce  v.brat.on  through  resonance,  but  di<l  not  succ«d  h,  ob 
ervmg  v,bra.,on  in  the  fibers.     Hehnholtz  took     m"n     o^c 

;":;ighXt7r'^^"""«'-'^^^^^^ 

Ou,.x   considers   Z„a„rdcn,akcr-s   theory   a   great  a,lvance 
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over  the  existing  one.  that  the  impression  may  be  constant. 
The  entire  energy,  which  is  supplied  periodically,  is  transposed 
into  a  constant  pressure.  He  observes  that  a  string  in  water 
may  vibrate  very  well,  wherewith  vortices  originate. 

Struycken  stated  that  a  string  can  do  this  only  when  it  is 
rubbed  against  or  has  been  made  to  vibrate  in  some  other 
way ;  he  did  not  agree  that  a  membrane  in  water  can  resonate, 
unless  energ}'  is  supplied  in  a  more  direct  way  Blaauw. 

The   Differential    Diagnosis    Between    Cerebellar   Abscess   and    Laby- 
rinthine Suppuration. 

Nkuman  (Archiv.  fiir  Ohrcuhcilkuiidc.  \'o\.  67.  page  191). 
The  symptoms  of  both  affections  are  admitted  by  all  authori- 
ties to  be  very  similar. 

Neuritis  optica  is  often  present  in  cerebellar  abscess  but  is 
not  rarely  lacking.  It  is  absent  usually  in  labyrinthine  disease 
but  occasionallv  occurs. 

Fever  may  be  lacking  in  both. 

Vertigo  can  be  found  with  or  c:n  be  lacking  in  both. 

From  the  study  of  a  large  series  of  cases.  Neuman  regards 
nystagmus  as  the  one  symptom  of  value.  This  never  is  found 
in  cerebral  abscess.  Characteristic  of  it.  as  associate  with  cer- 
ebellar abscess,  is  thc.t  it  increases  in  intensity  as  the  dis- 
ease advances.  This  is  never  the  case  in  labyrinthine  disease. 
Further,  "while  in  the  latter  affection  the  ny.'^tagnnis  is  toward 
the  diseased  side — later  entirely  disappearing  but  persisting 
toward  the  sound  side — in  abscess  of  the  cerebellum  the  nystag- 
mus is  at  first  toward  the  healthy  ear.  but  suddenly  changes 
in  the  other  direction.  If  this  symptom  is  observed  cerebellar 
abscess  can  be  diagnosed  with  certainty."  The  author  makes 
the  surprising  statement  that  in  the  majority  of  cases  the  two 
affections  occur  together. 

The  report  of  a  number  of  illustrative  cases  is  given.  In 
each  case,  approach  to  the  inner  ear  was  affected  from  behind 
and  the  dura  with  saccus  endolymphaticus  opened.  This  al- 
lows easy  access  to  the  cerebellum  and  the  route  of  infection 
frnm  the  labyrinth.  Harris. 

Topographic,  Anatomic  and  Clinic   Investigations  of  the   Lymph   Ap- 
paratus   of    the    External    and    Middle    Ear. 

A.  Most  {Arch.  f.  Ohrenh.,  Rd.  G4.  H.  2  and  3.  p.  189;  also 
Bd.  64,  H.  4).  The  lymph  apparatus  of  the  ear  can  be  divided 
into  that  connected  with  the  brain,  and  lymph  vessels  in  the 
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ordinary  sense.  The  author  concerns  himself  chiefly  with  the 
uninvestigated  lymphatics  of  the  meatus  and  tube 

v.« 'i  ^"  V  ?".  '^'  '""'^'  P^'^^'^^^  ^  '^^'^  network  of  Ivmph 
vessels  which  become  more  delicate  towards  the  meatus  '  The 

ers"  which'  "'T^  '  r^'  ^°'  *'^  '^^"^^  ^"^  membranal  lay- 
ers which  anastamose  by  means  of  perforating  vessels  The 
vessels  ot  the  dermal  layer    anastamose    with    those    of    the 

m^dle'  '"'  T^',"'  *''  -^-branal  layer  with  those  of  the 
middle  ear.  The  latter  anastomose  with  those  of  the  tuba 
at  whose  mouth  there  is  another  dense  network  of  vessels' 
There  are  four  groups  of  nodes  belonging  to  the  external  ear- 
(1)  The  preauricular.  (2)  the  infraauricular,  (3)  the  retro- 
auricular  and   (4)  the  deep  cervical.     The  regional  nodes  C- 

^eTa"^  the  di"''  '"-^T  ''f'''''  -troph^ryngeales  latt 
ales  and  the  deep  cervical  nodes.     It  was  impossible  experi- 

Clm.cally  it  has  been  found  that  the  Ivmph  i„  otitis  media 
takes  two  paths:  First,  that  of  the  external  ear.  through  the 
flr..m  to  the  stjbauricular  nodes,  or  by  extension  of  the"nflam! 
ma  .on  thron.     the  mastoid  into  the  subcutaneous  lvm;hatfcs 

7JX  '"T  .  ,"P  '""■'="  "°<'"-  Second,  towards  the  tube 
and  the  ganduiae  retropharyngeales  laterales  and  then  to  the 
0.  cerv.cales  profundae  laterales.  The  former  occurs  chiefly 
■n  adults,  the  latter  in  children.  ^ 

«epor,   of   .he    HaMe    a     S     Royal    University   Ear   Clinic   for   Year 
Apr.  1.   1904.  to   Mar.  31,  1905. 

B.'^es'^A'."' andXs.''55°'V'""'  '""'"""■  "'"  '"'^'■•"'^'"'-"^'- 
Total  number  new  patients.  .2,937 
1  Ota   numoer  di.seases  external  ear.  .  74  ^ 

lotal  numl>er  diseases  drum '       jq 

Total  number  diseases  middle  ear        o  3(5(3 

Total  number  diseases  internal  ear.  ....."  .'  ^'571 

Total  number  form  of  diseases.  .  .3  601 

Mastoid  cases  cured .  .  q« 

No  result   '  /.'. \ 

Under  treatment    r,^ 

Removed    .  ' 

"'^^ ■::;:;:;::;::::;::;::::::::^ 

lfi3 
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Xumbor  of  ablatio  conchae 1 

Xuniber  of   incision  meatus 2G 

Xunil>er  of  paracenteses 180 

Xiimber  of  extrac.  polyp 2fi 

Xuniber  of  mastoids I(i3 

Xuniber  of  extrac.  ossicles 20 

Xiimber  of  tonsillectomies,  ca 50 

Xnml>er  of  adenoid  oper..  ca 150 

Total    616 

Several  cases  of  exceptional  interest  are  reported. 

Secondary   Herpes  Zoster  with   Ear  Disease. 

W.  PosTiiUMUS  Meyks  (Tydschrift  v.  Gcnccsk.  Feb.  3, 
1906)  was  consulted  by  a  healthy  man  with  rheumatic  ten- 
dency, who  had  earache  on  the  previous  evening,  with  shooting 
pain  in  the  back  of  his  head  and  elevated  temperature.  X'ext 
day  he  had  a  thick  sensation  in  his  mouth  and  complained  of 
deafness,  noise  and  fulness  in  the  left  ear.  Examination  shows 
otitis  media  catarrhalis  acuta  :  red  swollen  drum,  whisper  at 
1  m..  while  in  the  mouth  at  the  left  side  of  the  raphe,  on  the 
hard  palate,  a  sharp  drawn  broken  line  of  small  vesicles  filled 
with  clear  fluid,  surrounded  by  a  red  garden,  is  visible,  exactly 
in  the  course  of  the  nervus  platinus  anterior,  namely  a  triangle 
open  posteriorly,  the  point  of  which  approaches  the  incisivi. 
Patient  was  given  sodium  salicylate.  After  24  hours  the  con- 
dition remained  the  same.  A  day  later  vesicles  began  to  dis- 
appear, the  pain  practically  left,  the  drum  showed  only  a  light 
redness,  whisper  heard  at  3  m.  A  week  later  z.\\  had  returned 
to  the  normal. 

Meyes  thinks  this  is  a  case  of  secondary  or  sytnptomatic 
herpes  zoster.  The  explanation  is  not  easy,  as  every  indication 
of  inflammation  in  the  neighborhood  of  the  Gasserian  ganglion 
failed.  Perhaps  specific  toxic  causes  (rheumatism,  influenza) 
other  than  an  inflammation  of  middle  ear  may  influence  this 
ganglion  without  distinctly  observable  symptoms. 

Blaauiv. 

The    Etiology   of   Serous    Meningo-Encephalitis   of   Otitic   Origin. 

Stf.xcer  (.\rchk-.  fiir  Ohroihcilkiimic,  \'ol.  (56,  page  114). 
The  diagnosis  of  endocranial  complications  of  chronic  suppu- 
rative otitis  is  yet  in  much  obscurity.     The  lumbar  puncture  in 
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recent  years  has  not  fulfilled  the  earlier  predictions  as  to  its 
diagnostic  value.  The  positive  findings  (cloudiness  of  the  fluid) 
denoting  bacteria  can  no  longer  be  regarded  as  certain  evi- 
dence of  a  diffuse  purulent  meningitis.  Rather  may  the  bac- 
teria proceed  from  a  local  inflammatory  area — general  purulent 
meningitis  can  never  get  well.  To  prove  the  contrary  asser- 
tion it  must  be  conclusively  shown  that  the  results  of  the  lum- 
bar puncture  will  reveal,  beyond  doubt,  a  general  purulent  men- 
ingitis. 

Such  findings  will  determine  the  presence  of  an  inflammatory 
process  inside  the  cranium,  but  not  its  extent  or  severity.  Ac- 
cordingly, the  decision  as  to  surgical  intervention  is  not  to  be 
based  exclusively  on  such  results.  Active  meningeal  symptoms 
may  exist  in  a  simple  mastoiditis  without  true  meningitis.  Sten- 
ger  gives  the  histories  of  three  cases  where  the  radical  opera- 
tion was  performed,  which  were  followed  by  symptoms  of 
meningitis  and  all  recovered  by  incision  in  the  dura.  All  the 
symptoms  were  due  to  intra-meningeal  tension  and  to  the 
accumulation  of  cerebro-spinal  fluid,  Theisen. 

A  Case  of  Trigeminus  Neuralgia  with  Affection  of  the     Middle   Ear. 

Dr.  a.  Sikkel"s  (Tydschr.  v.  Geiiccsk,  Feb.  3,  1900)  pa- 
tient, 39  years  old,  sufifered  since  ]\ larch  from  pain  in  the  right 
lower  jaw,  which  constantly  increased.  The  attacks,  which 
appeared  as  true  tic.  went  slowly  from  the  jaw  to  the  cheek, 
the  pharynx,  occiput  and  neck.  A  molar  was  removed  without 
result.  Neuralgia  treatment  was  without  avail.  Patient  suf- 
fered in  youth  from  a  running  ear.  The  patient  gave  the  im- 
pression of  suffering  greatly  from  pain.  He  stated  that  he  was 
unable  to  eat  without  a  sudden  severe  pain,  mostly  in  the  under 
jaw,  radiating  spmetimes  to  the  ear,  but  never  starting  in  the 
ear.  This  is  the  picture  of  trigeminus  neuralgia  in  all  its 
branches.  The  right  ear  shows  a  destroyed  drum  ;  only  the 
handle  of  the  malleus,  with  a  rest  of  the  membrane  before  and 
behind,  is  visible.  Pus  appeared  superiorly  and  posteriorly. 
During  the  first  days  of  treatment  there  was  copious  secretion. 
In  view  of  tlu-  seriousness  of  the  process  and  the  fruitlessncss 
of  other  treatment,  radical  tiperation  was  performed,  after 
which  the  pains  disappeared,  and  so  far  have  not  returned. 
Sikkel  thinks  that  irritation  of  the  ganglion  gasseri,  originat- 
ing in  the  niiddle  ear  process,  caused  the  neuralgia. 

Blaauw. 
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The   Diagnosis  of  Syphilis  of  the  Auditory  Nerve. 

A.  Rosicnstein's  {Archiv.  fiir  Ohrciihcilkundc,  Bd.  65,  H.  3 
and  4,  S.  194)  conclusions. 

1.  Syphilitic  disease  of  auditory  nerve  is  much  more  fre- 
quent than  heretofore  believed. 

2.  The  most  frequent  aflfection  is  a  basal,  gummatous  men- 
ing-itis.  Less  frequent  are  gummatous  affection  of  the  pyramid 
and  periostitic  stenosis  of  internal  meatus. 

3.  Nucleus  and  root  of  nerve  frequently  attacked  at  same 
time  as  nerve  itself. 

•4.  Syphilitic  paralysis  of  auditory  nerve  can  be  due  to 
nuclear  or  root  affection. 

5.  Hereditary  lues  may  be  due  to  neuritis  acustica  as  well 
as  primary  labyrinthitis. 

6.  The  Sth  nerve  is  less  able  to  withstand  svphilis  than 
the  7th. 

7.  Syphilis  of  auditory  nerve  is  a  very  grave  condition,  and 
demands  careful  observation  and  treatment. 

8.  Prognosis  is  good  under  these  conditions. 
Symptoms  indicative  of  syphilis  of  the  auditory  nerve  are 

not,  as  a  rule,  to  be  distinguished   from   those  due  to  other 
processes  in  the  nerve. 

Systematic    Hearing    Exercises  for   Deafness. 

A.  C.  H.  Moll  (Tydschr.  v.  Geneesk.,  May  13,  1905)  had 
treated  a  case  of  purulent  otitis  media  chronica  in  a  man  whose 
left  ear  had  been  deaf  for  some  time.  After  treatment,  whisper 
could  be  heard  at  1  m.,  common  speech  at  8  m.  As  later, 
suppuration  started  anew  he  had  recourse  to  a  homeopathic 
remedy:  tinct.  thujac;  notwithstanding  this  the  hearing  dimin- 
ished and  tinnitus  appeared,  which  increased  after  repeated 
instillations.  A  few  days  later  Prof.  Zwaardemaker  found  the 
hearing  very  much  reduced.  Moll  observed  patient  in  the  hos- 
pital, where  he  underwent  the  pilocarpin  treatment,  which  did 
no  go<^^)d  ;  massage  and  galvanization  were  not  effective.  He  no\y 
began  systematic  hearing  exercises  of  ITrbantschitsch.  The 
hearing  is  still  defective,  but  he  can  now  understand  ordinary 
speech  at  one  meter  aided  by  a  hearing  tube,  which  he  has  se- 
lected himself;  his  conversation  is  better  or  worse  according 
to  the  distinctness  of  the  voice  and  his  own  more  or  less  calm 
or  nervous  condition.  The  amelioration,  where  the  deafness 
is  the  consequence  of  an  affection  of  the  sound  perception 
apjiaratus,  speaks  in  favor  of  an  increase  of  the  auditory  sensi- 
tiveness. Blaamv. 
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Infective  Sinus  Thrombosis. 

Kerrison,  New  York  (Archives  of  Otology,  Vol.  XXXV, 
No.  1).  This  paper  is  a  criticism  of  Richard's  article  "on  the 
operative  treatment  of  infective  sig-moid  sinus  thrombosis," 
an  abstract  of  which  appeared  in  the  Annals  of  O.  R.  &  L., 
Vol.  XV,  No.  1.  page  150. 

The  author  believes  (1)  that  the  sinus  should  be  opened  only 
in  the  presence  of  symptoms  or  physical  signs  pointing  fairly 
definitely  to  intra-sinus  involvements;  and  (2)  that  to  advise 
opening  the  sinus  in  spite  of  the  absence  of  symptoms  in  all 
cases  in  which  the  surgeon  suspects  the  existence  of  a  clot, 
without  any  definite  statement  as  to  the  physical  signs  justi- 
fying such  a  suspicion,  is  an  inexact  and  unscientific  method 
of  expression  which  should  not  find  place  in  otological  litera- 
ture. 

In  cases  of  mastoiditis  with  symptoms  characteristic  of  sinus 
thrombosis,  the  author  lays  bare  the  sinus,  removing  every 
vestige  of  diseased  bone,  leaves  undisturbed  the  overlying 
granulations  and  awaits  developments.  He  claims  the  great 
majority  of  cases  recover  without  further  o])erative  interven- 
tion. CainpbcU. 
The   Auscultation    of   the    Middle   Ear. 

\V.  Ueeenorde  (Arch.  f.  Ohrciih..  Vol.  6G,  H.  1  and  2,  p. 
1 )  concludes : 

1.  No  diagnosis  can  be  made  b}'  means  of  the  distinctions 
of  the  sound,  as  to  whether  it  is  due  to  tubal  or  middle  ear 
condition,  as  it  may  meet  an  obstruction  which  may  absorb 
or  reflect  sound  waves. 

■?.  The  blowing  noise  comes  from  the  end  of  the  catheter 
anrl  the  tube,  the  middle  ear  acting  as  a  resonator. 

.'^  No  conclusion  ;  s  to  the  consistency  of  the  secretion  can 
be  drawn  from  ^he  musical  character  of  the  sound. 

A.  Rales  from  the  middle  ear  have  a  deeper  note,  and  a  sec- 
ondary sound  due  to  the  secretion  falling  backwards.  The 
tubal  rales  c're  higher  and  fewer. 

").  Tf  no  auscultation  sound  is  heard  in  a  nudist  catarrh,  the 
obstruction  is  usually  in  the  tube. 

fi.  lender  ordinary  conditions  most  of  the  secretion  loaves 
the  middle  ear  via  the  Kustachian  tube. 

7.  A  whistling  noise  indicate'*  secretion  but  gi\'Os  no  clew  as 
to  the  size  of  the  perforation. 
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A   Case  of  Acute   Middle   Ear  Suppuration,  Complicated   by   Labyrin- 
thine Fistula  and  Paralysis  of  the  Abducens  Nerve. 

Hastings,  Los  Angeles  (.-Jn-yn'T'e'^  of  Otology,  \o\.  XXXV, 

No.  1.)  A  man  aged  22,  whose  mastoid  had  been  opened  on 
account  of  an  acute  mastoiditis,  continued  to  have  increasing 
pain  and  discliarge  from  the  ear.  There  was  dizziness,  vertigo 
and  diplopia,  due  to  paralysis  of  the  abducens  nerve  on  the 
affected  side.  Temperature  and  pulse  were  practically  normal. 
Twenty-three  days  after  the  primary  operation  the  radical  op- 
eration was  undertaken.  On  removing  pus  and  granulations 
from  the  tympanum,  pus  could  be  seen  coming  from  the  inner 
tympanic  wall,  in  the  recess  of  the  oval  window.  The  fistula 
was  probed  and  found  to  lead  inward,  apparently  into  the 
vestibule  to  a  depth  of  about  ]/>  cm.,  before  bony  resistance 
was  met  with.  The  opening  was  enlarged  and  the  fistula 
swabbed  with  a  solution  of  bichloride  of  mercury.  There  was 
no  necrosis  of  any  other  part  of  the  tympanum.  The  pain 
subsided  after  this  operation.  The  paralysis  and  diplopia 
gradually  disappeared  and  the  discharge  ceased  within  a  week. 
Tinnitus  persisted  and  the  hearing  in  that  ear  was  practically 
gone.  Campbell. 

The    Diagnosis    of    Intracranial    Complications    of    Suppurative    Ear 

Disease. 

Joiix  F.  Rarnhill  (Journal  American  Medical  Association, 
X'ovembcr  11.  1905)  thinks  that,  in  cases  of  brain  abscess, 
hemicrania  is  seldom  or  never  wanting,  appearing  as  an  early 
symptom  and  persisting  throughout.  It  is  seldom  complained 
of  over  the  site  of  the  abscess,  and  may  be  quite  a  distance  from 
it,  as  in  one  of  his  cases,  in  whom  the  pain  was  persistent  and 
severe  over  the  region  of  the  frontal  sinus  of  the  same  side  of 
the  head. 

Persistent  headache  in  connection  with  a  foul-smelling  car, 
in  which  necrotic  bone,  granulations  and  cholesteatoma  is  dis- 
covered to  be  present,  should  not  fail  to  cause  the  medical  at- 
tendant to  think  of  brain  abscess.  Irritable  disposition  of  the 
individual  has  also  good  diagnostic  value.  Vomiting  is  almost 
certain  to  be  noticed  at  some  time  during  the  progress  of  the 
disease.  Temperature  is  usually  subnormal  and  the  pulse  from 
()0  to  4.").  While  a  chill  may  <jccur  at  some  time  during  the  dis- 
ease, it  is  certainly  not  to  be  compared  in  diagnostic  value  to 
that  of  siinis  thrombosis.  Richards. 
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Operative    Technic    and    After-Treatment    of    Mastoiditis    with    Epi- 
dural Complications. 

W.  SoHiER  Bryant  (Medical  Record,  March  31,  1906) 
thinks  the  best  results  in  the  way  of  after-treatment  in  cases 
requiring  radical  operation  are  obtained  by  the  use  of  the 
front  bent  gouge  instead  of  chisels  or  other  gouges  requiring 
the  mallet,  as  it  allows  the  convalescence  to  begin  more  quick- 
ly. By  closing  the  mastoid  wound  and  allowing  it  to  collapse 
and  partially  fill  with  blood  clot  to  permit  union  by  first  inten- 
tion, the  convalescence  is  shortened.  By  allowing  the  anterior 
flap  of  the  wound  holding  the  pinna  to  fall  inward  and  back- 
ward and  lie  on  the  posterior  and'  inner  wall  of  the  wound,  the 
post-aural  cosmetic  effect  is  improved.  He  avoids  the  packing 
which  causes  the  formation  of  a  large  cavity,  requiring  a  long 
time  to  granulate  up.  He  does  not  regard  the  exposure  of  the 
dura  mater  as  a  complication  of  special  importance. 

Richards. 
Sinus  Thrombosis — A  Report  of  Two  Cases,  with  Masked  Symptoms. 

Hiix  Hastings  (Journal  American  Medical  Association, 'No- 
vember 18,  1905).  In  Case  1  the  sinus  thrombosis  was  a 
sequela  of  typhoid  fever.  The  mastoid  operation  was  first 
done  and  the  sinus  examined,  and  found  apparently  normal. 
Temperature  pursuing  the  septic  course,  the  sinus  was  again 
examined  and  opened,  when  it  was  found  thrombosed  at  the 
knee.  It  was  then  resected,  together  with  the  internal  jugular 
vein.  The  septic  temperature,  however,  continued  and  death 
occurred  six  days  after  the  resection. 

In  Case  2  mastoid  operation  was  done  by  reason  of  a  vague 
malarial  history  following  an  acute  aural  suppuration,  and  the 
sinus  was  examined  in  order  to  be  assured  that  it  was  normal. 
It  was  found,  how;;ever,  to  be  partly  broken  down,  so  curetted 
above  and  below  until  free  bleeding  took  place,  recovery  re- 
sulting. Richards. 
Peculiar  Symptoms  Following  a  Radical  Operation. 

George  F.  Cott  (Journal  ,l)ncrican  Medical  .Issociation. 
November  11,  1905).  In  this  case,  following  the  operation, 
the  patient  had  a  varying  temperature,  with  fullness  of  the 
central  retinal  veins  in  both  eyes,  and  preparations  were  made 
to  operate  for  sinus  phlebitis,  that  diagnosis  having  been  made. 
Temperature  falling  a  little  each  day.  operation  was  postponed, 
and  recovery  eventually  took  place,  although  there  were  at  in- 
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tervals  slight  chills  and  a  temperature  varying  from  100  to  104. 
It  is  possible  that  complete  thrombosis  without  general  in- 
fection took  place,  and  it  would  seem  to  the  reviewer  that  there 
must  l>e  many  cases  in  which  this  takes  place,  and  that  the 
results  may  be  as  prompt  and  quite  as  good  as  in  some  of  the 
cases  in  which  the  operation  for  sinus  thrombosis  is  per- 
formed. RicJiards. 

The  Danger  of  Operation  on  the  Bulbus — Formation  of  an  Encephal- 

ocele. 

K.  Grunkrt  (Archiz:  f.  Ohrcnheilkwide,  Bd.  64,  H.  2  and  3, 

S.  9?).     In  the  course  of  a  case  operated  on  for  thrombus  of 

sigmoid  sinus,  there  developed  a  prolapse  of  the  brain,  which 

gradually  increased  in  size  and  through  a  fistula  gave  exit  to 

large  amounts  of  cerebro-spinal  fluid.  This  gradually  decreased 

under  pressure  bandage  and  cauterization  with  silver  nitrate. 

and  finally  became  almost  covered  with  epidermis.    At  the  time 

of  writing,  prolapse  had  not  entirely  disappeared.     The  liquor 

cerebralis  came  from  the  ventricles  of  the  brain.     In  spite  of 

its  large  amount,  there  was  no  infection.     The  prolapse  was 

probably  due  to  toxins  acting  at  a  distance  from  site  of  their 

origin.     WHiere  this  site  was  it  is  impossible  to  tell,  as  patient 

did  not  die. 

Examination   of  the   Ears  of   Railway   Employees. 

R.  Sach  (Archil',  fiir  OhrciiJicilkundc,  l)d.  (Jo.  H.  1  and  3, 
S.  7)  results : 

No.     Office.  Normal.  Disturbance.  Disturbance. 

Slight  Severe 

155     Trainmen    99—60%         42—32%         14—8% 

115     Firemen    73—60%         30—25%         12—10% 

106     Engineers — 

51,  under  35  years.  .  .24—48%         23 — ^5%  4—  8% 

55.  over  45  years 5—  7%         26 — 47%         24 — 46% 

That  is,  ear  affections  arc  mainly  found  in  engineers  whose 
term  of  service  has  been  very  long.  The  number  who  complain 
of  subjective  noises  is  very  small,  doubtless  due  to  dissimula- 
tion, on  account  of  fear  of  losing  position. 

The   Treatment   of   Oto-Sclerosis    by    Means   of    Phosphorus. 

Sugar  (Archiv.  fiir  OhrcnhcUkiindc,  Vol.  66,  p.  36).  As  the 
result  of  an  extensive  investigation  of  the  indications  and 
dangers  in  the  use  of  phosphorus.  Sugar  concludes : 
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1.  The  use  of  phosphorus  in  the  spongification  occurring  in 
oto-sclerosis  is  not  scientific. 

2.  The  method  by  which  it  is  employed  is  not  to  be  disre- 
garded. 

3.  The  exhibition  of  mineral  phosphorus,  especially  in  the 
maximum  doses  for  a  period  of  years,  causes  grave  question- 
ings. 

4.  The  employment  of  harmless  organic  phosphorus,  espec- 
ially in  the  form  of  phytins  is  to  be  preferred  in  all  cases. 

Harris. 

Nasal  Auscultation  of  the  Ear  During  Catheterization  of  the  Tube. 

Laval  made  experiments  on  cadaver  and  the  living. 

1.  Sounds  arising  at  the  ostium  tubae  are  heard  very  loud 
through  the  nose,  but  through  the  ear  are  indistinct  or  a  sonor- 
ous noise. 

2.  Those  arising  in  tube  are  heard  equally  well  through  nose 
and  ear. 

3.  Those  arising  in  middle  ear  are  not  audible  through  nose. 
A  tube  was  inserted  into  the  nose  as  far  as  the  beginning 

of  the  middle  meatus   of  nose  and  held  by   pressing  finger 
against  side  of  nose. 

Drawings  illustrate  course  of  sound  waves  in  different  con- 
ditions of  tube. 

Contribution  to  the  Knowledge  of  Pneunnococcic  Otitis. 

E.  Dallman  (Archiv.  f.  Ohren.,  Bd.  64,  H.  3  and  3.  S.  147) 
reports  a  case  of  fatal  pneumococcal  infection.  When  seen,  had 
bilateral  otitis  media  with  slight  periostitis  of  right  mastoid. 
The  symptoms  were  so  mild  that  operation  was  deferred  for 
nearly  a  month,  when  patient  was  suddenly  seized  with  con- 
vulsions and  died  in  less  than  24  hours.  Post-mortem  showed 
extensive  leptomeningitis  and  ventricle  meningitis.  Bacterio- 
logical examination  showed  pneumococci.  The  mildness  of 
preceding  symptoms  is  in  marked  contrast  to  the  extensive 
meningeal  involvement.  There  was  almost  complete  destruc- 
tion of  the  mastoid  cells  on  both  sides  with  formation  of 
sequestra. 

A  Case  of  Otogenous  Cerebral  Abscess  Healed  by  Operation. 

H.  MvGiND  (Archiv.  f.  Ohrenh.,  Bd.  65,  H.  3  and  4.  S.  279). 
The  tcgmen  antri  and  tcgmen  tvmpani  had  been  eroded,  allow- 
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injj  access  of  tlie  pus  to  the  dura,  but  the  latter  was  only 
slightly  affected,  and  no  direct  path  of  communication  between 
abscess  and  middle  ear  could  be  found.  The  abscess  was  very 
small  and  apparently  recent.  The  first  cranial  symptom  was  a 
confusion  of  mind  lasting;  alxjut  one-fourth  hour,  accompanied 
by  loss  of  memory,  and  followed  by  sensory  aphasia.  The 
cause  was  found  in  the  third  temporal  convolution,  probably 
about  the  middle.  Agraphia  was  also  present,  as  was  para- 
phasia. Another  point  of  interest  was  the  rapid  pulse  which 
appeared  after  the  operation  and  lasted  18  days. 

Capital    Operations  for  the   Cure   of   Tinnitus   Aurium. 

W.  SoniEK  Bryant  (Journal  American  Medical  Associa- 
tion, December  9.  1905)  thinks  that  carefully  selected  cases  of 
tinnitus,  with  the  nerve  stimulus  located  in  the  peripheral  end 
of  the  auditory  nerve,  ofYer  a  good  prognosis  for  cessation  of 
the  tinnitus  after  the  section  of  the  eighth  nerve,  and  that  we 
are  called  on  to  recommend  section  of  the  auditory  nerve  if, 
after*  appropriate  general  and  local  treatment,  grave  tinnitus 
still  exists,  provided  the  source  of  the  tinnitus  is  believed  to 
lie  in  the  peripheral  portion  of  the  auditory  nerve-;  and  that 
section  of  the  acoustic  nerve  will  be  as  effective  for  the  cure 
of  aural  vertigo  as  for  peripheral  tinnitus.  Richards. 

Report  of  Cases  Seen  in  the  Gottingen   University  Policlinic  for  Ear 
and  Nose  Diseases  During  1903  and  1904. 

K.  BuERKNER  {Arch.  f.  Ohreuh..  Bd.  65,  H.  1  and  2,  S.  1). 
Among  other  interesting  data,  is  the  following: 

External  ear  .    ."! 27.79%    '         1322 

Middle  ear 67.39%  3205 

Internal  ear 4.82%  229 

Main  ear 69.28%  4756 

Nose 65.34%  1378 

Throat 34.66%  731 

Nose  and  throat.  ...'. 30.72%^  2109 

Total  ear,  nose  and  throat 6865 

A    Characteristic    Symptom    of    Purulent    Thrombus   of    the    Superior 
Longitudinal    Sinus. 

Gradknigo  ( Archil',  fiir  Ohrenhcilkunde,  Vol.  Q(^,  page  213). 
This  is  a  fluctuating,  painful  swelling  occurring  at  the  vertex 
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directly  in  the  median  line.  It  corresponds  to  one  of  the 
foramina  emissaria  Santorini.  The  s^velling  can  be  filled  with 
either  blood  or  pus.  This  observation  is  based  on  a  case  of 
longitudinal  sinus  thrombosis  recently  seen  by  the  author 
where  the  above  condition  was  present.  The  history  of  the 
case  is  given. 

Harris. 
A  Sound-Free  Room. 

ZwAARDEMAKER  (Tydscli.  V.  Geneesk.,  Feb.  3,  1906)  men- 
tioned that  there  had  be£n  made  in  the  attic  of  the  laboratory 
a  small  room  (2.30  wfth  2.25  and  2  M.  high),  the  walls  of 
which  do  not  repercuss  the  sound  and  into  which  sounds  from 
without  outward  cannot  penetrate.  The  first  is  attained  with 
a  trichopiese  covering,  the  second  by  using  six  different  layers 
for  the  wall.  The  result  is  satisfactory  when  no  people  are 
on  the  floor,  and  no  heavy  wagons  in  the  street  vibrate  the 
entire  building. 

Blaauzv. 
Teaching  the  Deaf  Child  to  Hear. 

G.  Hudson  Makuen  (Pennsylvania  Medical  Journal,  March 
1906).  The  hearing  of  the  deaf  child  may  be  greatly  improved 
by  the  systematic  use  of  aural  gymnastics  with  the  speaking 
voice  used  in  close  approximation  to  the  ear.  The  training  of 
speech  should  be  carried  on  simultaneously  with  the  hearing 
exercises,  and  the  degree  of  success  attained  will  depend  largely 
on  the  degree  of  patience  and  skill  of  the  teacher. 

Richards. 
Findings  in  the   Ear  of  Albinotlc  Animals. 

H.  Beyer  (.Irch.  f.  Ohrcnheilk.,  Bd.  64,  H.  4,  S.  273).  Ani- 
mals tested  (2  cats,  1  dog)  had  very  little  hearing,  but  were  not 
entirely  deaf.  The  most  important  findings  were  degenerative 
changes  in  the  ductus  cochlearis  and  the  organ  of  Corti.  The 
acoustic  nerve  was  normal  except  that  portion  running  to  the 
ganglion  spirale,  it  being  reduced  to  a  few  scattered  fibres 
disappearing  at  the  foramina  ncrvina.  The  ganglion  cells  were 
few  and  scattered,  most  numerous  in  the  apex  and  least  in  the 
base. 
Technic  and  Indication  of  the  Extraction  of  the  Hammer  and  Anvil. 

H.  Neumann  (Arch.  f.  Ohrenh.,  Bd.  G4,  H.  2  and  3,  S. 
167).     .Author  advises  local  anesthesia  by  means  of  injection 
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of  1  per  cent  cocain  to  which  2-4  drops  tonogen  has  been  added. 
The  needle  is  inserted  beneath  the  cutis  of  the  cartilaginous 
portion  of  the  meatus  and  shoved  forwards  under  the  cutis  of 
the  bony  part.  For  complete  anesthesia,  the  entire  cutis  must 
be  detached,  .\uthor  reviews  technique  of  and  indications  for 
operation. 

Psychophysiologic   Investigations  as  to  the  Value  of  the  Statolithic 
Apparatus   in    Orientation    by   Normal    People   and    Deaf   Mutes. 

G.  Alexander  and  R.  Baranv  (Archiv.  fiir  Ohrenheil- 
kunde,  Bd.  65,  H.  3  and  4,  S.  187.)  Author  tried  to  find  out 
whether  there  was  any  difference  in  the  ability  of  normal  and 
deaf  mutes  to  distinguish  direction  of  a  stroke  on  the  fore- 
head when  the  head  was  inclined  from  its  normal  position. 
They  conclude  that  the  statolithic  apparatus  has  nothing  to  do 
with  orientation,  as  the  results  were  the  same  in  deaf  mutes  as 
normal  persons. 

A  Case  of  Syphilis  Hered.  Tarda  of   Both   Labyrinths. 

Behm  (Archiv.  f.  Olirenh.,  Vol.  67,  H.  1,  p.  74).  Sudden 
deafness  is  left  ear,  gradually  increasing  deafness  in  right. 
Treated  with  mercury  inunctions.  In  one  month,  hearing  for 
whisper  increased  to  6  m.  in  right,  3  m.  in  left.  About  one 
and  a  half  month  returned  complaining  of  pain.  Left  hammer 
removed  on  account  of  adhesions.  One  year  later,  sudden  loss 
of  hearing  in  left  ear.  Inunctions  again  raised  hearing  in  left 
to  3  m.,  at  which  still  remains. 

The  Technic  and  Rationale  of  Bulbus  Operation. 

A.  Iwanokf  (Archiv.  f.  Ohrenh..  Vol.  67,  H.  1,  p.  50)  re- 
poTts  two  additional  cases,  one  in  detail.  A  fistula  was  found 
leading  to  tip  of  mastoid.  The  sinus  was  discolored,  and 
showed  a  few  granulations.  Fluid  blood  from  sinus,  ten  days 
later  second  operation  ])erformed  in  which  the  bulb  was  laid 
bare  from  above,  and  found  discolored.  Jugular  vein  laid  bare 
1.2  cm.  hu(]  whole  packed  with  gauze.     Normal  healing. 

Plasma  Cells  in  Aural   Polyps. 

R.  Haiin  and  A.  Sacekdote  (Arch.  f.  Ohrenh.,  Vol.  65,  H. 
3  and  4,  p.  300)  describe  histological  structure  of  polypi.  All 
of  the  20  ])r)lyps  examined  showed  many  pla.sma  cells  among 
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the  niiTiierous  leucocytes  and  lymphocytes,  frequently  in  larger 
numbers  than  the  other  cellular  elements.  They  were  found 
most  numerous  in  a  zone  between  the  center  and  periphery  of 
the  polyp. 

Objective  Aural    Noises. 

E.  \^\Li  (Archiv.  f.  Ohrenh.,  Vol.  60,  H.  1  and  2,  p.  104) 
reports  a  case  and  thinks  that  the  sound  was  due  chiefly  to 
the  clonic  contractions  of  the  fibres  of  the  m,  tensor  veli  pala- 
tini. It  is  probable  that  we  do  not  hear  the  muscle  contrac- 
tions themselves,  but  rather  that  thereby  the  column  of  air  un- 
dergoes movements,  which  cause  the  sounds. 

Simulation    of   Sinus   Prolapse    by    Isolated    Caries  of   the    Terminal 

Mastoid   Cells. 

H.  Beyer  {Archiv.  f.  Ohrenh.,  Bd.  64,  H.  4,  S.  289).  Pa- 
tient previously  operated  on  for  mastoid  affection,  after  some 
weeks,  showed  a  prominence  resembling  very  closely  a  pro- 
lapsed sinus.  A  secondary  operation,  however,  showed  that  it 
was  caused  by  bluish  granulations  arising  from  carious  bone. 

Contribution  to  the  Knowledge  of  Acquired  Atresia  of  the  External 

Meatus. 

R.  Leidler  (Arch.  f.  Ohren.,  Bd.  64,  H.  4,  S.  254)  recapi- 
tulates causes  of  congenital  atresia  and  gives  histories  of  nine 
cases.  Wherever  it  was  possible,  author  followed  Koerner's 
method,  otherwise  he  followed  Pause's  or  used  a  special  plas- 
tic operation. 

A  Case  of  Hysterical  Deafness. 

J.  Thanisch  {Archiv.  f.  Ohrenheilk.,  Vol.  66,  H.  1  and  2, 
p.  116).  Patient  had  been  seen  twice  for  acute  attacks  of  deaf- 
ness. Awoke  one  night  and  could  hear  nothing.  When  seen, 
loss  of  air  and  bone  conduction.  Is  still  under  treatment. 
Neurotic  patient. 

Encephalitis   and   Otitis   Grippalis   Acuta. 

Gerher  {Arch.  f.  Ohrenh.,  Vol.  66,  H.  1  and  2,  p.  31).  Case 
of  Uiultiple  paralysis  of  nerves  associated  with  otitis  media 
acuta.  They  were  V,  VII,  VIII,  IX,  X.  XI.  XII.  all  in  toto 
or  in  parte.  This  was  only  on  one  side,  and  condition  wa.s 
probably  as  given  in  title. 
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Testing  of  Hearing  by  Means  of  a  New  Phonometer. 

A.  LucAE  (Arch.  f.  Ohrenheilk.,  Bd.  64,  H.  2  and  3,  p.  155) 
describes  a  new  phonometer  which  is  his  old  one  much  im- 
proved. By  this,  even  a  whisper  can  be  measured  and  the  loud- 
ness of  the  voice  can  be  measured  by  means  of  the  excursion 
of  an  indicator. 

Otogenic    IMeningoencephaiitis  Serosa. 

Stenger  (Archiz:  f.  Ohrcnh.,  \o\.  66,  H.  1  and  2,  p.  144) 
reports  three  cases.  Severe  intracranial  symptoms  caused  by 
increase  of  cerebro-spinal  fluid  due  to  serous  meningitis.  Diag- 
noses were  uncertain.  As  soon  as  the  fluid  was  allowed  exit, 
patients  got  better. 

The  Use  of  Words  with  Diphthongs  for   Determination  of  the  Acous- 
tical  Acuity  after  the   Method   of  the  Three   Fractions. 

H.  F.  "ShsKi^Mx  {Tydschr.z'.Geneesk..Md.yl2,  1905)  has, 
in  conjunction  with  Van  Heerdt,  analyzed  the  Dutch  diph- 
thongs ei,  yui,  ui.  au.  and  ou,  an  elaboration  of  the  method  of 
Zwaardemaker  and  Quix.  Blaainv. 

II. — NOSE  AND  ACCESSORY  C.A.VITIES. 

Lupus  of  the  Nasal  Cavity — A  Clinical   Investigation. 

HoLGER  Mygind  (Archiv.  fur  Laryngologie  und  Rhinologie, 
Vol.  XVII).  In  an  earlier  work  the  author  gave  the  results 
of  his  examinations  of  the  larynx  and  pharynx  of  200  lupus 
patients.  These  patients  had  all  been  under  Finsen's  care  for 
lupus  of  the  skin,  and  had  been  receiving  the  light  treatment. 
The  author  in  this  article  gives  the  results  of  his  examina- 
tions of  the  nasal  cavities  of  these  900  patients.  Of  the  200 
patients  examined  5"  were  males  and  143  females.  Under  the 
age  of  15.  there  were  8  males  and  10  females;  between  the 
15th  and  19th  years,  there  were  1A  males  and  19  females:  be- 
tween the  20th  and. 24th  years,  16  males  and  30  females ;  be- 
tween the  25th  and  29th  years.  6  males  and  25  females ;  be- 
tween the  30th  and  34th  years.  1  male  and  13  females;  be- 
tween the  35th  and  39th  years,  3  males  and  16  females ;  between 
the  JOth  and  44th  years.  6  males  and  10  females;  between  the 
45th  and  49th  years, 2  males  and  7  females  ;over  50  years,  1  male 
and  13  females.    Out  of  the  200  patients  the  nose  was  involved 
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in  129.  The  nasal  cavities  showed  either  distinct  lupus  lesions, 
characteristic  cicatrices,  or  destructive  processes  caused  by 
previous  lupus  lesions.  Of  the  129  patients,  36  were  male  and 
93  female.  Of  the  lupus  patients  examined  there  were  64.5 
per  cent  who  presented  evidence  of  lupus  in  the  nasal  cavities. 

Bender  who  examined  380  lupus  patients  found  only  30.3 
per  cent  of  nasal  lupus  among  them ;  Leloir  out  of  312  lupus 
patients,  found  20  per  cent  with  nasal  lupus,  and  Holin  found 
that  over  one-half  of  the  106  patients  examined  by  him,  had 
evidences  of  lupus  in  the  nasal  cavities.  Pontoppidan  found 
nasal  lupus  in  40  out  of  100  patients.  According"  to  the  above 
statistics  intra-nasal  lupus  occurs  more  than  twice  as  frequently 
in  women  as  in  men.  This  was  found  to  be  so  in  the  cases 
examined  by  the  author  in  Finsen's  light  institute.  Among 
the  same  200  patients  examined  for  pharyngeal  and  laryngeal 
lupus,  it  was  found  that  the  greater  number  of  cases  of  lupus 
of  the  pharynx  occurred  in  the  men  and  laryngeal  lupus  in  the 
women.  Pharyngeal  and  laryngeal  lupus  occurs  also  more  fre- 
quently in  young  adults  under  the  twenty-fifth  year  than  in 
older  people.  The  fact  that  lupus  involving  the  mucous  mem- 
brane of  the  lower  air  passages  is  a  much  more  severe  form 
than  that  involving  the  nose,  and  really  shortens  life,  may  be 
the  reason  that  pharyngeal  and  laryngeal  lupus  is  not  more 
often  seen  in  older  people.  Nasal  lupus  does  not  materially 
shorten  the  life  of  the  patient,  and  is  found  just  about  as  fre- 
quently in  old  as  in  young  subjects, 

Intra-nasal  lupus,  as  a  rule,  is  secondary  to  the  skin  lesions. 
In  only  thirteen  of  the  author's  cases  of  intra-nasal  lupus,  the 
skin  of  the  external  nose  was  not  affected  in  any  way,  but  in 
every  case  the  skin  of  the  face  was  involved.  The  intra-nasal 
condition  is.  too,  as  a  rule,  not  as  severe  as  the  skin  affection, 
and  may  persist  for  a  long  period  without  much  destruction  of 
tisue.  Primary  lupus  of  the  nasal  cavities,  while  extremely 
rare,  docs  occur,  although  Moritz  Schmidt  in  his  extensive 
experience  has  only  seen  one  case.  In  the  129  cases  of  nasal 
lupus  reported  in  this  paper  the  nasal  involvement  was  second- 
ary in  every  case. 

The  nasal  vestibule  and  the  region  of  the  alae  nasi  is  almost 
always  involved.  In  only  7  of  the  129  cases  there  was  no  evi- 
dence of  lupus  in  the  nasal  orifices.  In  a  number  of  cases  the 
alae  nasi  had  been  entirely  destroyed,  causing  a  good  deal  of 
deformitv. 
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Lupus  nodules  were  frequetnly  found  in  the  septum,  and  in 
a  few  cases  the  septum  itself  was  destroyed,  causing  a  sinking 
and  depression  of  the  end  of  the  nose.  Cicatrices  resulting 
from  the  destruction  of  tissue  produce  frequent  changes  in  the 
shape  of  the  nares,  consisting  frequently  in  narrowing  of  the 
nasal  openings.  This  is  produced  by  a  uniform  contraction  of 
the  cicatricial  tissue  and  cicatrices. 

Occasionally  the  nasal  opening  is  entirely  closed  by  the  con- 
traction of  this  scar  tissue.  The  fact  that  such  frequent  de- 
formities were  found,  and  comparatively  few  cases  in  which 
lupus  nodules  were  present  in  the  anterior  part  of  the  nose, 
proves  that  the  lupoid  process  in  this  part  of  the  nose  runs  its 
course  very  rapidly,  and  is  much  more  destructive  than  in  other 
parts  of  the  nasal  cavities.  Further  in  the  nose  lupus  nodules 
occur  with  much  greater  frequency.  The  nasal  septum  is  very 
frequently  involved.  In  only  35  of  the  author's  139  cases  was 
there  no  evidence  of  an  existing  or  previous  lupoid  process  of 
the  seputm.  The  lesions  are  almost  always  situated  on  the 
cartilaginous  septum,  and  practically  never  attack  the  bony 
septum.  This  is  one  of  the  most  important  points  in  the 
differential  diagnosis  between  this  affection  and  syphilis.  In  a 
small  number  of  cases.  24,  the  lesions  on  the  septum  consisted 
exclusively  of  lupus  nodules ;  in  the  remainder  of  the  cases  the 
characteristic  scars  and  perforations  were  present.  The  lesions, 
as  a  rule,  are  bilateral.  Perforations  resulted  in  58  of  the  129 
cases,  and  as  a  rule  there  were  no  nodules  around  the  edges  of 
the  perforations.  The  perforations  are  usually  situated  well 
anteriorly,  and  vary  in  size  from  small  pin  point  perforations 
to  a  perforation  involving  the  entire  quadrangular  cartilage. 
As  a  rule,  they  were  from  1  to  2  cm.  in  height. 

The  mucous  membrane  of  the  inferior  turbinate  showed 
lupus  nodules  in  80  cases,  but  visible  scars  were  only  present  in 
3  cases.  This  \c  due  to  the  fact  that  nodules  involving  this  part 
of  the  nasal  mucosa  may  persist  for  years  without  breaking 
down.  The  middle  meatus  is  only  rarely  involved,  and  nodules 
were  only  found  in  the  mucous  membrane  of  the  middle  tur- 
binate in  Hi  cases.  The  posterior  nares  were  only  found  in- 
volved in  5  cases,  w^hich  proves  an  earlier  investigation  of  the 
author's  to  be  true,  that  lupus  seldom  extends  directly  from  the 
nasal  cavities  to  the  mucous  membrane  of  the  naso-pharynx  and 
pharynx. 

Th  risen . 
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A  Case  of   Nasal   Tumor. 

H.  A.  Boon  (Tydschr.  z\  Geneesk..  Feb.  3,  1906)  presented 
a  man  who  came  under  his  care  Sept.  26,  1904,  for  headache 
and  obstructed  right  nose.  This  obstruction  had  begun  two 
years  before,  when  an  ophthalmologist  treated  him  for  an  ob- 
struction of  the  nasolachrymal  duct.  A  firm  tumor  fills  the  right 
nose  which  can  not  be.  seen  on  posterior  rhinoscopy ;  the  ex- 
ternal nose  is  broadened ;  no  swollen  lymph  nodes.  Two  weeks 
after  operation,  ob.^^truction  relieved ;  patient  had  much  pain 
during  the  operation  and  lost  much  blood.  Operations  for  ob- 
struction were  repeated  at  intervals,  shorter  in  duration.  Re- 
gional lymph  nodes-swelling  appeared ;  weight  went  down 
from  60  to  51.5  Kg. ;  patient  became  so  weak  that  he  could 
no  longer  come  to  the  office.  Diagnosis  is  changed  to  carcino- 
ma or  sarcoma.  Narath  operated  on  October  31  by  opening 
the  right  nares  externally,  removing  the  tumor  from  the 
septum  and  concha  media  and  the  ethmoidal  cells.  The  opera- 
tion lasted  three-quarters  of  an  hour.  Healing  per  primam ; 
nine  days  later  patient  was  home  again.  Swelling  of  lymph 
nodes  and  obstruction  of  the  nasolachrymal  duct  healed  without 
further  treatment ;  his  strength  quickly  recovered.  No  return 
up  to  the  present.  Microscopic  examination,  as  in  the  begin- 
ning, showing  no  indication  of  malignancy. 

Boon  also  found  in  two  out  of  three  cases  of  nasal  tumors 
that  the  malignant  character  was  not  discovered  microscopic- 
ally:  (1)  A  boy  of  17  years,  who  died  after  ten  months  from 
a  tumor  which  had  invaded  all  parts  in  the  vicinity  of  the 
nose,  with  large  conglomerates  of  lymph  nodes  in  the  neck ; 
twice  no  malignancy  was  found  in  parts  removed.  (2)  A 
mass  was  removed  from  the  nose  of  a  woman  38  years  of  age. 
Symptoms  disappeared  for  one  month.  Microscopically  "lymph- 
oma" was  diagnosticated.  She  died  after  being  under  treat- 
ment for  eight  months  from  an  extensive,  quick-growing  re- 
currence. 

In  cases  as  the  one  presented,  early  radical  removal  external- 
ly is  indicated  as  long  as  the  tumor  is  localized,  even  if  the 
microscope  does  not  demonstrate  malignancy.  The  cosmetic 
result  is  no  contra-indication,  as  c^n  be  seen  on  the  patient. 

Quix  thought  that  the  operation  could  have  l>een  performed 
rndonasally  with,  of  course,  better  cosmetic  result. 

Moll  did  not  opp>ose  external  operations. 
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P>oon  replied  that  the  cosmetic  result  is  very  fine.  To  op- 
erate eiulonasally  was  impossible,  the  sudden  breakdown  of  the 
patient  makins^  radical  interference  necessary. 

The   Rational  Treatment  of  Multiple  Suppuration   of  the  Cavities  of 
the   Nose,  with   Demonstration  of  a   Cured   Patient. 

\'.  Dklsaux  (Tydschr.  v.  Geneesk,  Feb.  3,  1906)  operated 
on  a  32-year-old  patient,  who  was  suffering  from  chronic  sup- 
puration of  the  right  antrum,  frontal  sinus  and  ethmoid  at  the 
same  side.  He  began  with  an  incision  from  the  middle  of  the 
brow  along  the  margin  of  the  orbit,  around  the  inner  canthus 
along  the  side  plane  of  the  nose,  finishing  in  the  naso-labial 
fold.  The  soft  parts  were  pushed  aside,  the  frontal  sinus 
opened  at  its  lower  portion  and  curetted.  The  os  nnsale  and 
ascending  branch  of  the  superior  maxilla  were  then  resected, 
opening  the  nasal  cavity  widely.  Then  the  antrum  was  opened  at 
its  internal  superior  and  anterior  angle,  its  anterior  and  inner 
walls  removed  and  the  antrum  carefully  scraped  out.  The 
ethmoid  as  far  as  diseased  was  removed.  The  entire  cavity 
was  now  tamponed,  the  nose  replaced  and  the  wound  closed. 
Healing  per  primam.  Removal  of  the  tampons  after  two  days. 
Complete  cure. 

Delsaux  related  four  other  cases,  concluding:  To  be  radical, 
the  operation  must  make  possible  the  survey  and  curettage  of 
all  accessory  sinuses ;  the  entire  mucous  membrane  of  nose  and 
its  cavities,  including  all  turbinates,  must  be  removed  system- 
atically. If  this  interference  is  thought  serious,  we  should  re- 
member that  these  multiple  suppurations  may  be  harmful,  and 
in  that  they  are  a  continuous  menace  to  life  by  fatal  complica- 
tions within  the  skull  cavity. 

Posthumus  Meyes  did  not  understand  why  it  was  necessary 
always  to  remove  the  inferior  turbinate. 

Delsaux  replied  that  the  inferior  concha  has  nothing  to  do 
with  the  frontal  sinus,  but  when  tlic  antrum  is  diseased,  it  is 
better  to  remove  it  on  account  of  the  likelihood  of  recurrences. 
Delsaux  stated  in  reply  to  Zaalberg's  question  that  he  operated 
in  double-sided  suppuration  by  turning  the  nose  downward, 
but  as  he  was  not  successful  he  advocates  a  double  incision. 

Braat  asked  about  the  length  of  time  of  the  tamponade ;  Kil- 
lian  leaves  them  usually  in  a  short  time,  only  two  or  three  days. 

Delsaux  removes  them  at  the  second  day,  as  they  produce 
granulations  and  suppuration.     Sikkel  does  the  same. 
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Ocular  Symptoms  of  Affections  of  the  Accessory  Sinuses  of 
the  Nose. 

W.  C.  Posey  (Journal  of  the  American  Medical  Association, 
September  9,  1905)  finds  many  disturbances  of  the  eye  to  be  in 
intimate  relationship  with  affections  of  the  accessory  sinuses. 
Among  these  are  disturbances  in  vision  and  visual  field,  changes 
in  the  orbit,  affections  of  the  lachrymal  apparatus,  of  the  lids, 
of  the  conjunctiva,  of  the  cornea,  of  the  pupil,  of  the  uveal 
tract,  cataracts,  errors  of  refraction,  asthenopia,  headache  and 
neuralgia. 

The  headaches  of  sinusitis  occur  usually  in  the  morning  and 
are  characterized  by  continuous  pain  with  severe  exacerbations 
which  radiate  around  the  orbit  and  within  the  zone  of  distribu- 
tion of  the  fifth  nerve  ;  or  they  may  take  the  form  of  a  general 
head  pain,  of  facial  neuralgia  or  of  toothache.  Injection  of 
the  conjunctiva,  lachrymation  and  photophobia  are  often  pres- 
ent. Its  location  is  significant,  and  is  generally  sufficiently 
characteristic  to  enable  one  to  differentiate  the  particular  sinus 
affected. 

Neuralgia  of  the  supraorbital  nerve  is  very  significant  of 
frontal  disease,  and  dental  neuralgia  will  frequently  indicate 
the  existence  of  antral  disease.  Frontal  headache  is  suggestive 
of  ethmoidal  and  frontal  disease,  while  occipital  pain  is  usually 
caused  by  sphenoiditis,  though  disease  of  the  frontal  sinus  may 
evidence  itself  in  pain  in  that  locality  also.  Pain  in  the  vertex 
and  at  the  back  of  the  eyes  is  usually  caused  by  sphenoiditis, 
though,  on  account  of  the  close  proximity  of  the  fifth  nerve  to 
the  lateral  wall  of  the  sinus  and  the  nearness  of  the  sphenopala- 
tine ganglia,  reflex  pain  to  any  part  of  the  head  may  be  occa- 
sioned by  disease  of  that  cavity.  A  distressing  pain  across  the 
bridge  of  the  nose  is  peculiar  to  ethmoid  disease. 

Richards. 
Turbinectomy. 

E.  IIarkison  GkiEi-JN  (Medical  Rcord,  April  14,  190(1) 
thinks  partial  turbinectomy  should  be  done  whenever  the  in- 
ferior turbinate  is  in  contact  with  the  septum,  and  only  suffi- 
cient should  be  removed  to  establish  natural  breathing.  He 
saws  from  below  upwards,  removing  it  in  such  a  way  as  not  to 
hinder  its  power  as  a  functionating  organ. 

On  account  of  secondary  hemorrhage,  he  has  ceased  using 
adrenalin.  Instead  he  gives,  for  ten  days  to  two  weeks  before 
the  operation,  two  grains  of  quinine  after  each  meal  and  ten 
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grains  at  bedtime,  and  with  the  bedtime  dose  twenty  grains  of 
potassium  bromide  in  solution.  This  will  reduce  the  chance  of 
a  hemorrhage  to  a  minimum.  When  the  patient  first  applies  for 
treatment,  the  turbinate  will  be  found  a  dark  red  in  color,  very 
much  swollen,  and  the  canal  much  narrowed  by  the  swollen 
membrane  encroaching  on  its  lumen.  Examination  after  a 
week's  treatment  with  quinine  and  the  bromides  will  show  the 
membrane  much  reduced  in  size  and  of  a  much  healthier  color. 

At  the  time  of  the  operation  he  plugs  the  nose  wuth  a  long 
piece  of  absorbent  or  plain  antiseptic  cotton,  about  six  inches 
in  length,  the  major  part  of  which  is  removed  the  following 
day.  \\nien  the  patient  is  given  ten  grains  of  quinine  and 
twenty  grains  of  potassium  bromide,  he  finds  secondar}-  hem- 
orrhage very  rare.  The  internal  treatment  with  the  quinine  and 
potassium  bromide  is  continued  for  tw^o  or  more  weeks  after 
the  operation. 

It  would  seen  to  the  reviewer  as  though  this  was  an  exces- 
sive amount  of  quinine,  and  would  be  more  than  many  patients 
could  comfortably  take.  Richards. 

Two  Cases  of  Osteoma  of  the  Ethmoid. 

H.  De  Stella  (Tydschr.  r.  Geneesk.,  Feb.  3,  1906)  was 
called  to  examine  the  nose  of  a  17-year-old  girl,  who  had  con- 
sulted the  ophthalmologist  for  proptosis  with  diminution  of  the 
visual  acuity.  He  found  the  left  nose  filled  with  hard,  bonv 
tumor,  which  pressed  against  the  septum  and  projected  into 
the  naso-pharyngeal  cavity ;  behind  it  was  free  and  attached 
to  the  ethmoid.  The  left  naris  had  been  closed  for  years.  He 
made  the  diagnosis  of  osteoma  of  the  ethmoid  and  considered 
removal  through  resection  of  the  upper  jaw  impossible,  so  he 
operated,  as  Moure,  with  an  incision  along  the  supraorbital 
m?rgin  and  the  side  of  the  nose  as  far  as  the  upper  lip.  witn 
removal  of  the  nasal  bone  and  the  outer  wall  of  the  antrum. 
After  the  operation  the  bony  walls  of  the  orbit  were  pressed  in. 
the  eye  replaced  and  the  wound  entirely  sutured.  Healing  in 
two  weeks,  position  of  the  eye  normal,  nose  free,  recurrence 
not  to  be  expected. 

His  second  case,  a  boy  of  21  years  old.  was  also  sent  him 
by  the  ophthalmologist,  who  was  consulted  for  exophthalmus 
and  diminution  of  sight  for  six  months  at  the  left  side.  A 
hard,  bony  tumor  was  found  at  the  inner  side  of  the  orbit,  ap- 


RHINO-LARVNGOLOGIC   LITERATURE.  383 

parently  originating  from  the  lachrymal  bone.  In  the  nose 
there  were  deviation  and  spur  of  the  septum,  but  no  tumor. 
In  the  eye  there  was  advanced  retinitis  atrophica.  The  incision 
was  made  as  in  the  first  case,  the  bulb  pushed  outward  and  the 
tumor  cut  off  from  the  ethmoid.     The  wound  healed  quicklv. 

Blaauiv. 

The  Submucous  Resection  of  the  Septum   Illustrated. 

William  L.  Ballenger  {Pennsylvania  Medical  Journal, 
March,  1906)  offers  the  following  axioms  in  connection  with 
this  operation : 

Make  haste  slowly  in  starting  the  elevation  of  the  mucoper- 
ichondrium.  Any  other  manner  of  haste  is  liable  to  result  in 
a  permanent  perforation. 

Do  not  extend  the  Killian  incision  through  both  mucous 
membranes,  on  account  of  the  danger  of  perforation. 

Introduce  as  few  instruments  as  infrequently  as  possible 
between  the  membranes. 

Do  not  "fish"  for  what  you  want,  but  look,  see,  fee",  com- 
prehend, then  remove  what  you  want.  "Fishing"  in  the  cavity 
is  liable  to  tear  the  mucosa. 

A  sharp-pointed  instrument  in  a  cavity  is  a  dangerous  thing. 
A  dull  one  is  safer. 

The  mucoperichondrium  is  easily  and  quickly  lifted  with 
a  blunt  elevator  in  9.5  per  cent  of  all  cases. 

The  external  ridge  of  the  nose  needs  support,  hence,  leave 
plenty  of  cartilage  in  this  region  for  this  purpose. 

Do  not  operate  to  straighten  the  septum,  but  rather  to  re- 
move obstructive  lesions  of  the  septum,  and  with  a  view  to  the 
patient's  comfort  and  permanent  relief. 

The  article  is  illustrated  pictorially,  and  should  be  carefully 
studied  by  anyone  desiring  to  do  the  operation,  who  has  not 
already  acquired  f^'atisfactory  technic.  Richards. 

Three    Cases   of   a    Foreign    Body    in    the    Antrum. 

P.  Th.   L.  Kan    (Tydschr.  ?•.   Ccnccsk..  Fel).  3.   1900")    re 
porterl  the  following  three  cases : 

1.  A  piece  of  straw  .3  cm.  long  was  found  on  making  a  radi- 
cal operation  on  the  left  antrum  for  chronic  fetid  suppuration. 
Four  years  ago  the  antrum  was  opened  through  the  alveolus, 
and  patient  not  being  able  to  smoke,  as  no  prothesis  was  u.sed, 
closed  the  opening  with  clifferent  things. 
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2.  A  revolver  bullet,  which  perforated  the  septum  anteriorlx 
from  the  left  side  and  reached  the  right  inferior  turbinate  1  cm. 
behind  its  anterior  extremity  and  then  passed  into  the  antrum. 
The  bullet  would  have  been  expected,  from  its  course  in  the 
nose,  to  be  at  the  bottom  of  the  posterior  wall  of  the  antrum, 
but  it  was  found  after  chiselling  away  the  anterior  wall 
of  the  antrum,  half  in  the  ethmoid  cells,  half  in  the  antrum, 
while  the  right  lamina  papyracea  was  pressed  outward.  Kan 
supposes  that  the  bullet  reached  so  high  up  because  the  woman 
threw  her  head  backward,  as  in  resistance  to  the  shot. 

3.  Also  a  revolver  bullet  in  the  right  antrum  of  a  41-year- 
old  man,  who  tried  to  commit  suicide  by  shooting  into  the  left 
temple.  The  bullet  went  through  the  left  lobus  temporalis 
and  left  orbit — -without  injuring  the  bulb — the  left  ethmoid  and 
middle  turbinate ;  perforated  the  septum,  and  reached  the  right 
antrum  through  the  inferior  turbinate.  Kan  saw  patient  seven 
weeks  after  the  accident  and  found  a  broad  synechia  between 
middle  turbinate  and  septum  in  the  left  nose.  A  radiograph 
showed  the  bullet  in  the  antrum,  which  was  removed  after 
opening  the  anterior  wall ;  there  was  no  suppuration  present. 

Blaauw. 

Transplantation  of  Bone  for  the   Relief  of  Saddle-Nose. 

CuLLEN  F.  Wei<ty  (The  Journal  of  the  American  Medical 
Association,  November  11,  1905).  The  saddle-nose  was  due  to 
an  injury  occurring  two  years  before.  There  was  some  ob- 
struction of  the  nasal  cavities,  which  was  first  corrected.  An 
incision  starting  just  below  the  union  of  the  nasal  bones  was 
carried  well  into  the  tip  of  the  nose,  cutting  down  to  the  car- 
tilage proper,  separating  the  perichondrium  in  the  hope  that 
the  implanted  bone  would  form  union  at  this  place.  At  either 
end  of  the  incision,  the  skin  and  fascia  were  undermined  so 
that  the  bone  could  not  be  displaced.  The  skin  and  fascia  from 
the  sides  were  likewise  dissected  loose  as  these  tissues  were 
drawn  tight  over  the  bridge.  A  piece  of  bone  two  inches  long 
and  the  thickness  of  half  a  lead  pencil  was  then  removed  from 
the  crest  of  the  tibia,  and  with  it  more  than  enough  periosteum 
to  cover  it.  Its  edges  were  trimmed  with  a  pair  of  scissors  and 
it  was  then  adapted  to  the  cavity  in  the  nose  which  had  been 
made  for  it,  and  the  wound  closed  with  deep  sutures.  The 
periosteum  of  the  tibia  was  sutured  with  catgut  and  the  skin 
with  silk.  No  pus  appeared  from  either  wound.  The  result 
was  satisfactory.  Richards. 
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Foreign    Body   in   a   Syphilitic   Nose. 

P.  Th.  L.  Kan  (Tydschr.  v.  Geueesk.,  May  13,  1905)  found 
a  piece  of  guttapercha,  5  cm.  long,  and  4  cotton  wads,  enclosed 
in  a  discolored  odorous  mass,  in  the  nose  of  a  patient,  in  whom 
the  entire  bony  and  cartilaginous  septum  had  been  destroyed 
and  the  palate  perforated  by  syphilis.  A  physician  had  given 
this  to  him  in  1878  as  a  prosthetic  appliance  for  his  perfora- 
tion. Blaauzv. 

III. — MOUTH    AND    PHARYNX. 

The  Significance  of  Edema  of  the  Pharynx. 

J.  E.  ScHADLE  (Laryngoscope,  February,  1906).  The  asso- 
ciation of  edema  of  the  pharynx  with  acute  nephritis,  the  au- 
thor states,  is  a  rare  observation,  and  deserves  mention  on  ac- 
count of  its  clinical  importance. 

An  epidemic  of  tonsillitis  that  prevailed  in  St.  Paul  is  de- 
scribed. Adults  and  children  were  affected  alike.  The  tonsil- 
litis was  of  follicular  variety,  and  was  no  doubt  infectious  in 
its  nature.  Its  toxic  character  was  shown  by  such  complica- 
tions as  cervical  adenitis,  a  low  form  of  continued  fever,  gen- 
eral debility  and  subsequent  anemia.  Convalescence  was  slow, 
and  evidently  retarded  by  systemic  poisoning.  A  study  of  the 
disease  made  it  apparent  that  the  tonsillar  tissue  served  as  a 
portal  for  bacterial  invasion  of  the  lymphatic  glands  and  the 
general  circulation.  Albumin  was  not  uncommonly  found  in 
the  urine,  and  in  a  certain  percentage  of  the  cases,  active  in- 
flammation of  the  kidneys  was  induced  and  formed  a  grave 
aspect  of  the  disease.  Acute  exudative  follicular  tonsillitis  is 
not  always  a  local  disease  per  se,  and  as  is  well  known  may 
extend  beyond  the  throat,  and  through  its  toxic  influence  in- 
volve organs  more  or  less  remotely  situated.  For  this  reason, 
persons  suffering  from  this  form  of  tonsillitis  should  receive 
the  most  guarded  attention.  .As  is  well  known,  edema  may  be 
local  or  general,  circumscribed  or  diffused.  The  writer  de- 
sires to  call  special  attention  to  edematous  infiltration  of  the 
pharynx.  This  is  a  rare  affection,  and  is  of  sjxcial  significance 
and  interest  and.  as  is  illustrated  by  the  history  of  the  follow- 
ing case  reported  by  the  writer,  the  condition  bears  a  significant 
relationshii)  to  acute  nephritis. 
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E.  M.  W..  aS^ed  70  vears.  During;  convalescence  from  a 
sharp  attack  of  influenza,  patient's  temperature  suddenly  rose 
to  103°  F.  with  chill,  and  he  presented  the  usual  signs  of 
quinsy,  the  left  tonsil  bein<j  aflfected.  Lender  treatment  the 
local  lesion  and  fever  subsided  in  48  hours.  On  the  followin.i^ 
day  the  temperature  rose  to  101.6  and  he  developed  suddenly 
a  brawny  swelling^  at  the  ang^le  of  the  left  jaw.  A  few  days 
later  symptoms  of  dyspnea  sucjorested  a  larynjjeal  edema,  but 
on  examination  of  the  throat  the  larynx  was  clear,  but  there 
was  a  marked  edema  of  the  pharynx.  The  left  side  of  the 
pharynx  was  much  swollen,  and  the  lymphatic  .srlands  of  the 
neck  on  the  same  side  were  s^reatly  enlarg^ed  and  painful  on 
pressure.  The  swellinc:  in  the  throat  extended  downwards  to- 
ward the  larynx,  fnd  across,  anteriorly,  toward  the  base  of  the 
tonfjue.  The  conclusion  arrived  at  was  to  the  eflFect  that  the 
condition  was  either  an  edema  pure  and  simple,  or  that  there 
was  pus  deeply  seated  either  in  the  neck  or  throat.  Deep 
incisions  were  made  into  the  pharyngfeal  tumor,  but  no  pus 
was  obtained.  .\  serous  fluid  issued  from  the  incisions,  and 
g'ave  the  patient  temporary  relief  from  the  difficulty  in  breath- 
ing he  had  been  having. 

On  examination  of  the  urine,  a  large  amount  of  albumin, 
and  casts,  were  found.  The  result  of  this  examination  ap- 
peared to  the  writer  to  give  a  satisfactory  explanation  of  the 
cause  of  the  local  phenomena  appearing  in  the  throat  and  neck. 
He  considered  that  the  patient  had  been  suffering  from  an  in- 
fectious nephritis  brought  on  by  an  attack  of  tonsillitis. 

.\ftcr  the  kidney  lesion  disappeared  there  was  no  return  of 
the  pharyngeal  and  lymphatic  complications.  Tliciscii. 

Concerning    Period'c    Recurring    Hemorrhages   from    One    Tonsil 
Directly  Before  the   Beginning  of  Menstruation. 

M.  Wl'.n'scii  (Deutsche  Mediciiiisclie  JVoclienschriff,  Xo. 
38,  1905).  The  following  case  is  reported:  A  young  woman, 
aged  25  years,  consulted  the  writer  for  the  relief  of  bleeding 
from  the  mouth,  which  came  on  directly  before  each  menstrual 
period.  The  patient  herself  noticed  that  the  bleeding  came 
from  the  right  tonsil. 

An  examination  of  the  throat  showed  on  the  right  tonsil  a 
small  blood  cot.  There  was  no  ulceration  of  the  tonsil,  nor 
was"  it  enlarged.  The  throat  in  other  respects  was  perfectly 
normal. 

Menstruation  was  regular  and  of  a  normal  type.     \'icarious 
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hemorrhages  in  women  from  the  nose,  stomach,  lungs,  from 
hemorrhoids  and  wounds  have  been  frequently  described. 
Hesch  describes  a  case  of  fatal  hemorrhage  from  the  lungs, 
which  he  attributes  to  vicarious  menstruation.  Kidalen  de- 
scribes vicarious  menstruation  in  cases  of  defective  develop- 
ment of  the  uterus. 

Rheinstein  has  reported  a  case  from  the  mucous  membrane 
of  the  Fallopian  tubes. 

In  the  majority  of  the  cases  the  menses  are  absent  or  scanty. 
In  conclusion,  the  author  states  that  hemorrhages  from  a  per- 
fectly intact  tonsil  are  so  rare  that  the  report  of  his  case  was 
of  some  interest.  Theisen. 

A  New  Instrument  for  Removal  of  Hypertrophied  Tonsils  With  the 

Cold  Snare. 

J.  G.  Henkes  (Tydschr.  -r.  Gcneesk.,  Feb.  3.  1906)  uses  the 
cold  snare  in  a  sort  of  forceps  which  enables  one  hand  to  pro- 
duce enough  force  to  pull  the  snare  through  the  tonsil,  the  op- 
erating hand  being  under  the  mouth  of  the  patient.  The  steel 
wire  must  be  thin  and  tough.  He  used  it  with  150  patients.  107 
of  which  were  under  5  years  old  ;  the  bleeding  was  minimal 
and  the  wound  healed  in  general  sooner  than  with  the  tonsil- 
lotome.  It  is  the  instrument  of  choice  for  little  children  (made 
by  Wilh.  Walb,  Nachf.,  Heidelberg). 

Zaalberg  used  the  Henkes'  snare  with  four  children ;  twice 
it  went  all  right,  once  the  blade  was  loose,  once  the  wire  broke. 
He  prefers  the  forceps  of  Ruault. 

Henkes  states  that  the  screws  must  be  well  connected  and 
the  right  kind  of  wire  chosen.  When  the  snare  does  not  cut, 
the  wire  is  too  thick.  Blaauw. 

A  Case  of  Tonsillolith. 

H.  J.  L.  vStruvcken  (Tydsch.  v.  Gcneesk,  Feb.  3.  1906). 
removed  a  tonsillolith  from  a  patient,  who  had  before  sponta- 
neously removed  small  pieces.  A  firm,  hard  tumor  was  in  the 
soft  palate  over  the  left  tonsil,  from  which,  after  incision,  the 
stone  was  removed;  it  was  2.5  cm.  long  and  1.5  broad  and 
thick.  Blaauii'. 

Governmental    Inquiry   as   to   the    Frequency   of   Adenoids    in    School 

Children. 

TT.  I'.i'kc.i:r  (Tydschr.  7'.  Gcneesk..  May  13.  1905).  In  Sep- 
tember. 190;i.  the  Minister  of  the  Interior  sent  a  letter  to  all 
teachers   coimecled    with   the   primary   education   asking   their 
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co-operation  in  finding  out  the  number  of  sufferers  from 
adenoids  among  the  school  children.  They  received  a  pam- 
phlet, wherein  the  important  symptoms  were  described,  and 
they  were  asked  to  state  the  num^r  affected.  For  these  the 
following  rejxtrt  was  to  be  made:  1.  Whether  they  breathe 
through  their  mouth  while  sitting:  2.  During  sleep;  3.  Wheth- 
er they  complain  of  headache;  4.  Whether  they  are  behind  in 
their  class  ;  o.  Whether  they  speak  with  a  nasal  voice  :  G.\Vhether 
they  stutter;  T.  Presence  of  deafness;  8.  Of  earache;  '.).  Pres- 
ence of  the  disease  in  brothers  or  sisters.  The  result  was  that 
some  6  per  cent  of  all  school  teachers  were  supposed  by  the 
teachers  to  suffer  from  adenoids. 

Xo  public  discussion  would  have  been  held  as  to  these 
preliminary  results,  if  the  president  of  the  Central  Sanitary 
Council  had  not  asked  this  body  for  advice. 

The  Sanitary  Council  wished  information  about  4  cjuestions. 
to  which  15  members  of  the  society  responded. 

1.  Did  more  children  come  under  treatment  in  1904  than 
in  the  previous  years,  supposed  to  suffer  from  adenoids?  Can 
it  be  stated  in  per  cents?  Ten  members  answer  affirmatively. 
one  giving  an  increase  of  some  30  per  cent. 

2.  Were  more  patients  treated  for  adenoids  in  1!>04  than 
previously?  Can  it  be  stated  in  per  cents?  Fourteen  mem- 
bers answered  in  the  aflfirmative  :  one  did  not  see  any  increase. 
The  increase  varied  fmm  a  slight  percentage  to  even  GO  per 
cent.  The  interest  of  the  public  was  clearly  shown,  partly 
due  to  the  late  Prof.  Guye's  agitation  of  the  question,  partly 
because  this  condition  was  brought  before  the  public,  even  in 
the  parliament. 

3.  Have  many  of  these  sufferers  been  sent  by  the  teachers? 
Can  it  be  stated  how  many  of  their  suppositions  were  correct? 
All  members  but  one  affirm.  Only  two  could  give  a  percentive 
relation.  In  one  case  the  teacher  had  sent  18  children,  12 
ffifi.T  per  cent)  of  which  had  adenoids:  the  other  member 
found  half  of  the  cases  to  be  sufferers  of  adenoids,  or  enlarged 
tonsils  with  or  without  adenoids  (of  the  other  .")0  per  cent.  30 
per  cent  harl  a  narrowing  of  the  nose.  20  per  cent  no  anomaly 
whatever,  or  mouth-breathing  through  other  more  distant 
causes). 

Burger  mentions  his  experience  with  a  school  for  back- 
ward children.  Its  head,  Mr.  Schreuder.  takes  particular  in- 
terest in  this  topic ;  his  supposition  was  right  in  23-f-13=36 
times  (67  per  cent)  and  wrong  10-|-8=:1S  times.    Of  these  63 
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children.  40  suffered  (63.7  per  cent)  from  adenoids.  .Vlthough 
ihe  teachers  showed  a  varying-  spirit,  some  only  looking  for 
the  open  mouth,  others  for  headache  or  backwardness  in  learn- 
ing, coloring  the  statistical  tables  accordingly,  it  can  be  thank- 
fully acknowledged  that  a  very  great  number  of  children  in 
different  parts  of  the  country  are  recognized  as  suft"erers  from 
adenoids  and  are  cured  under  proper  treatment. 

Burger  considers  examination  with  the  finger  only  allowed 
with  school  children,  when  the  parents  give  their  consent. 
Mirror  examination  is  most  to  be  recommended.  With  pos- 
terior rhinoscopy  three  degrees  may  be  distinguished :  in  the 
slightest,  the  swelling  reaches  or  just  passes  the  choanal  arcs; 
in  the  second,  it  reaches  the  superior  third  of  the  choanae ;  in 
the  highest  degree,  a  large  part  of  the  choanae,  half  or  more, 
is  covered  by  the  adenoids.  Fvom  15  to  80  per  cent,  however, 
of  the  children  can  not  be  examined  in  this  way ;  these  must 
be  excluded  from  the  statistics.  Taking  together  11  tables  of 
statistics,  including  13,283  children,  adenoids  were  found  in 
30.2  per  cent  (4,014)  ;  these  statistics  are  all  based  upon  direct 
examination  of  the  naso-pharyngeal  cavity  ;  3.3  per  cent  were 
found  suffering  from  speech  defects  and  abnormal  facial  ex- 
pression :  10  per  cent  in  subjects  where  all  external  signs,  in- 
cluding acoustical  acuity,  were  taken  into  account.  This  shows 
that  the  external  signs  are  entirely  insufficient  as  a  base  for 
statistics  of  adenoids,  as  a  very  large  number  of  the  cases, 
possibly,  four-fifths  or  nine-tenths,  remain  undiagnosticated. 

4.  Does  experience  show,  after  removal  of  adenoids,  great 
amelioration  of  symptoms  which  could  be  of  disadvantage 
in  the  future  life  of  the  patient?  Nine  hundred  answered 
in  the  affirmative,  only  one  said  "no"  without  further  expla- 
nation :  so  that  we  may  conclude  that  a  large  experience  has 
demonstrated  the  amelioration  of  symptoms,  which  are  of  con- 
siderable interest  from  out  a  social  stand])(>iiit.  Deafness  is 
most  important.  Of  the  2,303  adenoid  cases  treated  between 
September,  ISDfi.  and  January,  1003,  in  the  dispensary  at  .Am- 
sterdam, .■)<;.  I  ])ir  rent  (  1 .2i>!0  suffered  from  catarrh  or  inllam- 
mation  of  the  middle  ear.  Deafness,  disturbed  sleep,  head- 
ache, aprosexia  diminish  not  onlv  the  vital  pleasure  of  the 
children,  but  they  prevent  in  vcrv  difftTcnt  deg^ree — their 
intellectual  fdrniation,  and  can  be  cured  in  a  large  percentage 
immediately  anfl  |x?rmanently.  The  develoi)ment  of  the  body 
may  also  greatly  suffer;  flisturbance  in  the  dcveloi^ment  of  the 
thorax,  chronic  tracheal  and  bronchial  catarrhs,  asthmatic  con- 


390  ABSTRACTS  FROM  OTOLOGIC  AND 

ditions,  anemia,  general  debility,  early  fatigue,  want  of  cheer- 
fulness, great  susceptibility,  small  resistance  power,  bad  tem- 
per, poor  appetite ;  these  arc  a  part  of  the  disturbances  men- 
tioned by  different  writers,  more  or  less  properly  as  caused  by 
adenoids.  The  examination  of  the  blood  shows  a  slight  anemia 
and  leucocytosis,  which  becomes  normal  after  removal.  The 
hemoglobin  has  been  found  less  than  normal  and  also  the 
alkalinity  of  the  blood.  Adenoids  may  produce  all  symptoms 
of  scrophulosis,  which  removal  cures. 

Efficient  removal  of  the  adenoid  vegetations  in  the  first  years 
of  school  life  must,  from  a  social  point  of  view,  constitute,  with- 
out doubt,  an  important  gain  in  health  and  active  power  of  the 
people.  Systematic  guidance  of  the  public  is  of  great  import- 
ance, also  regular  instruction  of  the  teachers  connected  with 
primary  instruction  is  necessaty.  At  present  insufficient  help 
comes  from  the  physicians  themselves,  as  they  are  in  the  main 
uninstructed  in  the  pathology  of  throat,  nose  and  ears.  With 
a  better  understanding  on  the  part  of  the  general  physicians, 
many  years  will  still  pass  before  this  will  influence  the  recog- 
nition and  relief  of  the  adenoids.  Therefore  school-physicians 
are  necessary  who  have  a  special  study  of  school  hygiene, 
dermatology,  ophthalmology  and  oto-rhinology. 

In  the  discussion.  Zaalberg  stated  that  with  Ten  Cate  he  be- 
gan an  investigation  in  the  public  schools  of  Amsterdam. 
Digital  examination  was  not  permitted,  but  the  number  in 
which  rhinoscopia  posterior  fails  is  small.  They  examined 
one  school  with  oOO  pupils.  Of  the  252  boys  32  per  cent  of 
the  248  girls  34  per  cent,  had  adenoids.  They  distinguished  as 
to  the  degree  "much."  "moderate."  "little."  and  "a  trace."  The 
pupils  were  designated  by  the  teachers  as  "bright."  "moderate" 
and  "with  small  progress."  Of  the  67  bright  boys  14  per  cent, 
of  the  135  moderate  IT  per  cent,  of  the  4T  small  progress  21 
per  cent  (average  17  per  cent)  had  "much"  adenoids.  Of  the 
40  bright  girls  4.3  per  cent,  of  the  146  moderate  14.5  per  cent, 
of  the  57  small  progress  24.5  per  cent  had  "much"  adenoids. 

Burger  replied  that  a  typical  distinction  between  hypertro- 
phy of  the  pharynx  tonsil  and  adenoids  is  not  made  at  present, 
as  no  real  difference  exists  whether  the  hypertrophy  has  the 
shape  of  a  tumor  or  of  more  separate  lobes.  Only  a  small 
number  of  the  adenoid  cases  are  recognizable  by  the  extern*! 
signs.  It  is  a  mistake  to  think  that  only  those  external  recog- 
nizable cases  should  have  a  pedagogic  and  sociologic  interest. 

Blaauw. 
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IV. — LARYNX. 

The   Observation   and    Photography   of   Speech    Sounds. 

H.  J.  L.  Struycken  {Tydsch.  z\  Goieesk.,  Feb.  3.  190G) 
showed  an  instrument  wherewith  sound  vibrations,  transferred 
throug^h  the  air.  can  be  observed  with  an  enlargement  of  600 
times.  With  a  very  strong-  ilkmiination  (sunlight)  and  quicker 
rotation-osci'lation  of  the  total  reflecting  prism,  waves  can  be 
observed  produced  by  tones  of  even  more  than  "20,000  vibra- 
tions. The  speech  sounds  also,  vowels  as  well  is  consonants, 
can  be  easily  seen  even  when  spoken  at  a  distance  of  a  few 
meters.  The  curves,  even  of  the  most  simple  vowels,  show 
a  thousand  different  changes  in  form ;  during  phonation  slight 
changes  of  the  structure  continually  takes  place. 

The  curves  may  be  photographed,  but  the  enlargement  must 
then  not  be  over  200  times  with  an  illumination  of  1/30000 
second. 

Struycken  tried  to  solve,  in  the  following  simple  way,  the 
problem  of  accurate  determination  of  the  time :  a  fine  elastic 
hair  is  fixed  to  one  prong,  which  hair  begins  to  vibrate  with  an 
amplitude  10  to  50  times  larger  than  the  prong  itself,  as  can 
easily  be  demonstrated  experimentall>-.  It  makes  the  same 
number  of  vibrations  as  the  prong,  but  is  nearly  always  in 
phase  contrast.  This  hair  is  put  at  the  light  side  of  the  very 
small  slit,  which  intercepts  the  enlarged  image  of  the  vocal 
waves.  The  cylinder  lens  transforms  the  shadow  line  into  a 
shadow  point,  which  draws  a  curve  on  the  film  with  macro- 
scopically  visible  amj)litude.  while  the  vocal  waves  are  taken 
undisturbed  at  the  side.  The  very  small,  narrow  tuning  fork, 
to  which  the  hair  is  fixed,  vibrates  only  very  weakly,  so  that 
the  air  waves  made  by  it  cannot  influence  the  structure  of  the 
vocal  curves.  Xejct  to  each  other  and,  independently,  sound 
curve  and  sinus  line  of  the  tuning  fork  come  on  one  film.  If 
necessary,  an  almost  i)erfect  certainty  of  1/10000  second  may 
be  reached  when  the  tuning  fork  has  a  normal  of  30(^0  vibra- 
tions a  second. 

This  method  can  be  used  with  i)rofit  for  ob.^crvation  of 
speech  sounfls,  for  comparison  of  pitch,  for  comparison  of  the 
amplitudes  at  different  distances  and  at  dift'erent  pitch,  even 
for  measuring  the  sound  velocity  at  very  short  distance. 

Zwaardemaker  deplored  that  the  speaker  held  his  instrument 
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under  cover.  ?Ie  does  not  consider  it  well  to  demonstrate 
and  hide  at  the  same  time  instruments  and  methods.  The  larg- 
est merit  of  the  method  here  shown  is  the  reproduction  of 
very  weak  sounds  photographically.  He  knows  of  only  one 
other  instrument  which  does  the  same :  the  string  galvano- 
meter of  Einthoven. 

Ouix  considered  it  unheard  of  to  demonstrate  an  instrument 
under  canvas.  So  the  experimentum  crucis  fails.  He  had  a 
great  objection  against  analyzing  vibrations  of  a  membrane. 
One  never  knows  how  much  of  the  reproduction  corresponds 
to  the  speech  sounds. 

Struycken  replied  that  the  instrument  is  very  frail.  The 
covering  did  not  hinder  the  sound-waves  and  served  to 
stem  the  air  current.  He  considers  it  pretty  certain  that  the 
vibrations  observed  are  really  sound-waves,  as  for  each  pitch 
always  a  proportionate  number  of  waves  is  observed. 

Blaauw. 

Demonstration   of   Mirrors  for   Endoiaryngoscopy. 

Th.  E.  Tkr  Kuile  (Tydschr.  v.  Geneesk.,  May  13,  1905) 
had  a  mirror  made  wherewith  he  can  inspect  in  a  sagittal  di- 
rection the  inside  of  the  lar}nx.  With  the  ordinary  mirror  one 
looks  in  a  rostrocaudal  direction  and  sees  only  along  the  pos- 
terior wall.  With  Killian's  method  we  look  in  many  cases 
obliquely  at  the  posterior  wall,  especially  at  its  superior  part. 
His  new  mirror  can  be  called  "posterior  wall-mirror"  and  is 
made  by  H.  Pfau,  Dorotheenstr,  67  Berlin,  N.  W.  The  re- 
flecting plane  is  an  oval  of  14  by  9  mm. ;  the  large  axis  is  here  in 
the  vertical  direction,  the  small  one  in  the  transversal  one. 
The  larynx  is  made  anesthetic  with  20  per  cent  cocain.  The 
ordinary  mirror  is  placed  at  the  uvula  and  then  the  posterior 
wall-mirror  put  in.  In  case  the  epiglottis  hangs  over  too  much 
towards  the  posterior  wall  the  patient  must  phonate,  when  the 
mirror  will  easily  pass  this  barrier.  The  epiglottis  is  then 
further  fixed  by  the  vertical  part  of  the  handle  of  this  mirror 
anteriorly.  While  the  posterior  wall-mirror  slides  downward 
we  see  successively  the  posterior  wall  of  the  pharynx  entrance 
of  the  esophagus,  the  upper  border  of  the  arytenoid  region 
with  the  incisura  santorini,  then  the  mucous  membrane  of  the 
posterior  wall  and  still  deeper  that  of  the  cricoid  cartilage 
which  appears  white.  The  advantage  of  this  method  is  that 
the  posterior  wall  is  seen  in  normal  position  ;  the  image  in  no 
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way  is  reversed.  If  the  posterior  wall-mirror  is  turned  around, 
the  angle  between  the  posterior  and  lateral  wall  of  the  larynx 
may  be  seen,  which  the  ordinary  laryngoscope  does  not  show. 
The  most  striking  are  the  upper  border  of  the  posterior  wall 
of  the  larN'nx  with  the  incisura  santorini  and  the  mucous  mem- 
brane of  the  posterior  wall  of  the  pharynx,  which  is  somewhat 
paler,  often  with  transverse  streaks.  The  mirror  must  be 
turned  to  the  right  or  left  when  the  noduli  santorini  is  to  be 
seen.  To  see  the  cricoid,  the  larynx  must  be  well  cocainized. 
The  mirror  is  the  most  useful  for  those  cases  for  which  it  was 
made,  viz.,  where  there  is  question  as  to  the  presence  of  an 
ulcer  on  the  posterior  wall  of  an  otherwise  normal  larynx.  The 
diagnosis  is  also  facilitated  between  subacute  swellings  of  the 
mucous  membrane  of  the  posterior  wall  and  beginning  chronic 
ulcerative  tuberculous  and  luetic  processes  of  the  larynx. 

Blaauw. 

A  Case  of  Congenital  Laryngeal  Membrane. 

Zalewski  (Pr'dnkels  Archiv..  Vol.  16,  No.  3).  Cases  of  con- 
genital diaphragm  of  the  larynx  are  so  rare  that  the  author 
considered  the  following  case  well  worth  putting  on  record : 

The  patient,  a  man  aged  25  years,  came  to  the  clinic  in 
Lemberg,  complaining  of  difficulty  in  breathing,  which  troubled 
him  particularly  when  he  walked  or  climbed  hills.  Hoarseness 
was  also  present.  The  distressing  symptoms  had  been  worse 
for  a  year,  but  the  patient  stated  that  his  voice  had  never  been 
clear. 

He  had  never  suffered  from  lung  or  throat  troubles,  and  had 
a  good  family  history.  Laryngeal  examination  showed  the 
presence  of  a  membrane  in  the  anterior  part  of  the  larynx, 
under  the  vocal  cords,  which  filled  the  larynx,  with  the  excep- 
tion of  a  small  round  opening  posteriorly.  The  cords  them- 
selves merely  showed  the  evidences  of  a  slight  chronic  laryn- 
gitis. The  movements  of  the  cords  were  normal.  Tt  was 
found,  when  an  examination  was  made  with  a  laryngeal  probe, 
that  this  membrane  was  thin  and  rather  elastic,  extending  pos- 
teriorly two-thirds  the  length  of  the  vocal  cords,  and  appeared 
to  be  adherent  to  their  under  surface.  Other  than  this,  the 
larynx  did  not  show  any  pathological  changes.  The  author 
removed  the  membrane  endo-laryngeally,  with  Storks'  double 
pincette.  The  voice  became  clear  immediately,  anrl  the  difficul- 
ty in  breathing  was  also  at  once  relieved.    The  author  believes 
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that  this  was  undoubtedly  a  congenital  membrane,  because  it 
was  situated  in  the  place  where  they  are  usually  found,  and  be- 
cause no  other  changes  that  could  account  for  the  formation  of 
the  membrane  were  found  in  the  larynx. 

Very  little  is  known  concerning  the  origin  of  these  congenital 
membranes. 

Hansemann  considers  that  they  may  be  due  to  an  intra- 
uterine inflammation  of  the  lar>'nx.  Other  investigators  con- 
sider that  they  are  anomalies  of  development.  Only  operative 
procedures  are  indicated  in  treating  such  conditions. 

In  the  majority  of  the  cases,  endo-laryngeal  operations  can 
be  performed  with  cocaine.  In  cases,  however,  where  the 
membrane  is  verv'  thick  and  tough,  laryngo-fissure  may  have 
to  be  performed.  Fein  has  collected  only  sixteen  cases  of  this 
interesting  condition  from  the  literature.  Theisen. 

Measuring  of  the  Intensity  of  the  Voice. 

H.  F.  MiNKEMA  (Tydschr.  v.  Gciieesk,  Feb.  3,  1906)  refers 
to  the  experiments  of  Wolf  in  1871,  and  of  Lucae,  who  made 
his  phonometer  in  1872  for  determinating  of  its  intensity.  In 
Band.  64  of  the  Arch.  f.  Ohrenheilk.,  Lucae  gives  an  improve- 
ment of  his  instrument,  which  records  the  amplitude  of  a  glass 
membrane,  which  is  moved  through  air  currents  produced  dur- 
ing whispering.  The  vocals  and  consonants  p,  b,  ce,  o,  weak  in 
an  auditory  sense,  give  the  largest  amplitude.  Words  which 
begin  with  explosives  should,  therefore,  be  used  with  this  in- 
strument. 

Renter  made  such  an  investigation  with  the  anemometer, 
where  he  got  a  measurable  amplitude  only  with  ce,  o,  p.  b. 

Minkema  inve.stigatcd  the  whisper  voice-currents  with  a  sim- 
ple tube  of  Pitot.  This  tube  w^as  connected  with  an  aerodromo- 
graph  and  the  velocity  of  the  air  thus  registered.  It  is  clearly 
shown  that  only  oe,  o,  ui.  ou,  p,  b,  f,  give  expression  to  ampli- 
tude; with  the  whispered  s,  a  negative  amplitude  was  pro- 
duced, probably  by  air  vortex. 

Zwaardemaker  determined  with  the  aerodromograph  the  in- 
tensity of  the  singing  voice ;  the  expended  energy  swung  be- 
tween 0.45  and  0.95  megaerg. 

Minkema  tried  with  the  phonograph  to  calculate  the  inten- 
sity of  the  voice.  He  used  the  results  of  the  analysis  of 
Fourier  of  the  word  "een."  Blaauw. 
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Improved   Clipping    Forceps  for   Removal    of   Growths   of  the    Vocal 

Cords. 

H.  J.  L.  Struycken  (Tydschr.  v.  Geneesk.,  Feb.  3,  1906) 
finds  that  the  usual  forceps  have  the  following  disadvantages : 
(1)  The  cutting  end  moves  in  those  where  the  beak  is  pulled 
in  a  tube  to  close  them.  (2)  The  entire  forceps  moved  when 
the  handle  is  pressed  in  those  which  open  with  a  hinge.  (3) 
Those  without  these  disadvantages  cut  in  a  horizontal  plane, 
so  that  the  growth  can  only  rarely  be  well  grapsed,  and  those 
which  cut  vertically  have  the  lower  bill  dull  and  broad,  which 
makes  it  very  difficult  to  introduce  it  between  the  vocal  cords 
m  the  anterior  commissure.  (4)  It  is  generallv  impossible  to 
see  m  the  mirror  which  part  really  is  grasped  between  both 
jaws  of  the  beak. 

Struycken  hopes  to  overcome  these  disadvantages  with  his 
forceps:  (1)  The  forceps  possesses  the  three-ringed  handle  of 
Pfau,  which  keeps  the  beak  in  place  while  it  is  closed.  (2) 
The  upper  jaw  is  fenestrated  so  that  the  part  grasped  may  be 
seen;  it  is  placed  at  an  angle  of  20°  with  the  horizontal  plane 
downward,  so  that  the  forceps,  when  it  is  kept  a  little  oblique 
becomes  nearly  horizontal.  (3)  When  the  opened  beak  is  in- 
troduced, the  inferior  jaw  is  vertically  downward  and  its  point 
goes  easily  between  the  vocal  cords  and  keeps  to  the  anatomic 
relations  in  closing.  (4)  The  beak  cuts  from  below  upward  and 
entirely  through,  that  is,  without  dead  space  (it  is  never  neces- 
sary to  tear)  ;  it  is  movable  in  everv  position  vertically  and  can 
be  made  m  all  sizes.  ^^^^^^ 

Keratosis   Laryngis  Circumscripta. 

I- Ciil^nKzs  {Tydschr.  V.  Genecsk.,  M2iy  13,  1905)  showed 
a  13-year-old  girl,  who  came  under  his  care  for  hoarseness. 
Her  voice  has  not  been  more  clear  since  her  6th  year,  at 
present,  it  is  almost  aphonic ;  there  is  no  cough ;  general  health 
good.  The  false  vocal  cords  are  slightly  swollen.  The  vocal 
cords  have  tumor-like  new  formations  on  both  sides,  somewhat 
anterior  to  the  vocal  processes,  which  originate  with  broad  base 
from  the  free  margin  and  stand  out  into  the  glottis.  Thev  are 
of  a  light-yellow  pink  color  and  a  firm  consistency.  The  an- 
terior third  part  of  the  vocal  cords  shows  the  same  intumes- 
•scences  but  smaller.  On  phonation  these  growths  press  on  each 
other  and  fit  in  as  the  teeth  of  a  cogwheel.  Patient  suflfered 
from  psoriasis  universalis  invetcrata  since  her  second  or  third 
y^^'-  Blaam 


iiv. 
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Three  Rare  Laryngeal  Tumors. 

W.  PosTHUMUS  Meyes  (Tydsckr.  v.  Gcneesk.,  Feb,  3,  1906) 
demonstrates : 

1.  A  firm,  knotty,  oblong  tumor,  in  section  3.5  and  2 
cm.,  which  was  found  with  the  laryngoscope  adherent  to 
the  right  pharyngeal  wall  with  a  thin  pedicle,  almost  closing  the 
entrance  of  the  larynx.  The  patient  was  64  years  old,  healthy- 
looking,  complaining  of  increasing  difficulty  of  swallowing 
solid  food  for  a  year;  no  dyspnea,  speech  perfectly  clear.  On 
palpation  the  tumor  was  found  hard,  uneven,  movable  and  pain- 
less, while  the  attachment  to  the  pharyngeal  wall  was  harder 
than  the  surrounding  tissue  into  which  it  passes  in  a  regular 
way.  A  distinct  infiltration  can  be  felt  externally  in  the  neck, 
without  glandular  swelling  in  the  surrounding  tissues.  The 
diagnosis  was  made  of  a  malignant  new  formation,  carcinoma 
or  sarcoma  and  the  tumor  was  removed  with  the  galvano- 
cautery  snare,  with  slight  bleeding.  Dr.  Driessen  made  the 
microscopic  diagnosis  of  sarcomatous-carcinoma.  A  recur- 
rence of  the  size  of  the  original  tumor  formed  within  eight 
weeks,  with  enlarged  externally  palpable  swelling  and  some 
hard  lymph  nodes.    Prof.  Lanz  performed  pharyngectomy. 

2.  A  semi-globular,  firm  tumor  of  the  size  of  a  small  t.gg, 
weighing  28  grains,  removed  from  a  boy  8  years  old,  who 
became  gradually  affected  for  a  year  and  a  half  with  attacks 
of  suffocation ;  the  child  was  emaciated  on  account  of  dysphagia 
and  very  cyanotic.  .\  severe  inspiratory  dyspnea  was  present 
as  if  from  serious  larynx  stenosis.  On  opening  the  mouth  a 
tumor  was  seen  moving  up  and  down  with  every  respiration, 
glossy,  quite  smooth  and  pale,  which  seemed  to  close  the 
pharynx  from  all  sides  with  every  inspiration.  The  tumor  could 
be  palpated  without  pain  as  far  as  the  aditus  ad  laryngem, 
and  was  connected  with  a  thin  pedicle  to  the  inner  right  under- 
surface  of  the  epiglottis.  Meyes  tore  the  pedicle  with  his  fin- 
ger ;  bleeding  was  insignificant.  The  mirror  showed  a  bleeding 
spot  at  the  base  of  the  epiglottis  near  the  right  crico-arytenoid 
articulation ;  the  larynx  was  normal  otherwise.  Macroscopic 
appearance  and  microscopic  examination  confirmed  the  diag- 
nosis of  lipoma.  The  pharyngeal  wall  was  everywhere  atrophic 
where  contact  had  existed  with  the  tumor,  as  if  polished  by  the 
rubbing  of  the  tumor.     Patient  entirely  recovered. 

3.  A  pale,  smooth,  broad-pedicled  tumor  of  the  size  of  a 
pigeon  ^^^,  removed  the  day  before  from  the  throat  of  a  child 
16  months  old.    The  mother  had  noticed  when  it  was  4  months 
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old  that  it  had  a  pedunculated  tumor  in  the  throat,  which  some- 
times lay  on  the  tongue,  and  when  it  was  invisible  the  child 
was  very  much  oppressed.  The  family  physician  should  have 
removed  it  by  tying  off  the  pedicle.  Since  then  child  remained 
healthy,  until  some  months  ago,  when  deglutition  became  more 
difficult.  Inspection  shows  between  pharyngeal  wall  and  soft 
palate  a  projecting  whitish  globular  tumor,  which  entirely  fills 
the  left  part  of  the  cavum  pharyngo-nasale.  On  palpation  the 
tumor  is  smooth,  pseudo-fluctuating,  movable,  with  a  thick  ped- 
icle connected  high  up  with  the  posterior  left  side  of  the  soft 
palate.  The  peduncle  was  tied  as  high  as  possible  and  removed 
with  a  cold  wire  snare.    Macroscopic  section  shows  a  lipoma. 

Blaauzv. 

V. — M ISCELLANEOUS. 

Radiography  of  a  Tracheal   Stenosis    (through    Enlargement  of  the 

Thymus). 

H.  J.  L.  Struycken  {Tydsch.  v.  Geneesk,  Feb.  3,  1906.)  ex- 
amined the  patient  first  at  the  age  of  two  years,  for  symptoms 
which  made  the  physician  suppose  some  croup  process  was 
prescent.  Struycken  did  not  find  any  membrane  on  autoscopic 
examination,  but  he  thought  that  a  tracheal  polypus  under  the 
glottis  produced  a  stenosis ;  on  expiration  the  lumen  closed 
almost  entirely,  and  the  air  passed  well  during  inspiration.  In- 
ferior tracheatomy  did  not  relieve  the  symptoms,  but  relief 
followed  the  introduction  of  an  elastic  catheter  with  evacuation 
of  a  very  large  quantity  of  muco-pus.  A  canula  was  introduced 
and  well  retained.  The  general  condition  improved  rapidly,  but 
the  dullness  over  the  manubrium  sterni  remained.  The  diag- 
nosis remained  wavering  between  thymus  hypertrophy,  lymph 
node  swelling,  malignant  newformation  or  vessel  ectasia. 
Looking  along  the  tracheal  wound  the  posterior  wall  was  seen 
to  bulge  into  the  lumen,  the  cartilaginous  rings  were  weakened 
somewhat,  4  cm.  beneath  the  upper  margin  of  the  manubrium 
sterni.  With  every  expiration  this  wall  pressed  against  the  op- 
posite side,  which  had  given  Ix'fore  the  impression  of  a  polyp. 
Fever  and  vessel  sounds  were  absent;  careful  puncture  ex- 
ternally to  the  trachea  was  without  result. 

During  the  past  4  years  the  dullness  increased,  but  dimin- 
ished during  the  last  half  year.  At  the  place  of  dullnes  a  dis- 
tinct shadow  can  be  seen  by  means  of  radiograph,  made  by  Dr. 


898  ABSTRACTS  FROM  OTOLOGIC  AND 

Bynen,  Jr.  Notwithstanding  the  canula,  the  child  can  speak 
well  and  its  general  condition  is  satisfactory.  The  parents 
altogether  opposed  more  radical  treatment.  Blaauw. 

A    Distinct  Type   of   Respiration   with   Asthma,   According   to   Photo- 
graphic Pictures. 

Ten  Havk  {Tydschr.  v.  Geneesk.,  Feb.  3,  1906)  examined 
a  number  of  normal  persons  and  five  asthmatics  with  Zwaarde- 
maker's  aerodromometer  (small  aluminum  disc  hung  up  in  a 
vertical  respiratory  tube  between  two  spiral  springs).  With 
these  latter  he  found,  without  exception,  a  distinct  altered 
respiratory  type,  which  is  not  found  in  the  usual  respiration 
of  normal  people.  Notwithstanding  that  respiration  is  some- 
what slower  and  but  slightly  deeper  than  normal,  the  expira- 
tion of  the  asthma  sufferer,  outside  of  paroxysms  is  of  such 
a  nature  that  the  velocity  of  the  current  quickly  reaches  a  cer- 
tain maximum  in  the  first  half  of  the  expiratory  phase,  and  de- 
creases again  directly  and  remains  small  during  the  second 
half.  Although  it  is  a  known  fact  that  expiration  mostly  is 
clearly  lengthened  in  asthmatics  and  emphysematous  patients, 
this  demonstrated  particularity  of  the  respiratory  current  had 
not  been  observed  by  the  investigators.  It  is  very  manifest 
in  the  motions  of  this  aerodromometer  followed  chronophoto- 
graphically,  just  as  with  the  aerodromography  demonstrated  in 
1904,  because  the  recordings  of  these  instruments  represent 
somewhat  exaggerated  the  changing  velocities  of  the  air  cur- 
rent. The  aerodromograph  (demonstration  1904)  gives  rec- 
ords proportionate  to  the  quadrants  of  the  velocities. 

Blaauw. 

The   Use  of  Thiosinamin  and   Fibrolysin   in  Otology  and   Rhinoiogy. 

L.  HiRSCHLAND  {Archiv.  f.  Ohrenheilkunde,  Bd.  04,  PI.  2 
and  3,  S.  107).  Author  reports  previous  findings  of  others  in 
regard  to  thiosinamin  and  describes  a  more  recent  preparation 
called  fibrolysin  (first  reported  by  Mendel  in  Therapent. 
Monatsh.,  Feb.,  1905),  which  is  a  double  salt  of  thiosinamin 
and  sodium  salicylate.  It  is  easily  soluble  in  water,  but  de- 
composed in  the  light,  so  it  is  put  up  in  small  brown  }>earls, 
each  containing  1.5  cm.  of  fibrolysin  in  8.5  cm.  of  water. 
Remedy  can  be  given  like  thiosinamin,  either  internally,  subcu- 
taneously.  intramuscularly  or  intravenously,  efficiency  increas- 
ing in  order  named.    .Author  used  y^  Praraz  syringe  of  10  per 
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cent  solution,  thiosinrmin  in  glycerin,  3x  in  first  week,  6x  in 
second  week  and  6  whole  syringes  in  third  week.  The  action 
requires  more  or  less  time  to  make  its  appearance.  Cases  of 
labyrinthine  or  nervous  deafness,  in  very  old  people,  artereo- 
sclerosis  and  cases  of  otitis  media  with  ossification,  are  not 
adapted  to  the  treatment.  Even  if  hearing  is  not  increased, 
tinnitus  is  usually  improved.  The  treatment  must  be  coupled 
with  the  ordinary  mechanical  treatment.  The  use  of  thios- 
inamin  or  fibrolysin  is  devoid  of  danger.  Blaauiv. 

Post-Diphtheritic  Palsies  and  Serum  Injection. 

H.  De  Stella  {Tydschr.v.  Geneesk.,  Feb.  3,  1906)  demon- 
strated in  1904  that  injected  serum  does  not  remain  long  in 
the  blood,  but  is  absorbed  by  the  cells  and  tissues,  even  when 
they  produce  the  poisons  or  when  the  poisons  are  already  pres- 
ent. They  are  neutralized  by  the  antitoxin  only  when  the  con- 
nection is  made  within  a  quarter  of  an  hour.  Still,  according 
to  the  French,  serum  injection  is  advocated  for  post-diph- 
theritic palsies.  De  Stella  was  convinced  that  it  can  do  no 
good  here,  as  it  cannot  break  the  connection  of  poison  with  the 
protoplasm.  He  therefore  experimented  with  two  groups  of 
rabbits  of  nearly  the  same  size  and  weight,  in  which  he  pro- 
duced paralysis  through  injections  of  diphtheritic  poison.  Five 
days  cifter  the  last  injection,  he  took  ten  rabbits  of  group  A 
and  injected  them  during  five  and  ten  days  with  serum,  and 
left  ten  rabbits  of  group  B  undisturbed.  He  did  not  find  the 
least  diflference  in  the  healing  of  the  paralysis  of  the  rabbits 
of  group  A  or  B.  Blaauw. 

A  Foreign  Body  In  the  Right  Bronchus,  Removed  by  Means  of  Bron- 
choscopy. 

P.  Til.  T..  Kan  (Tydschr.  v.  Geneesk.,  Feb.  3.  190fi)  treated 
a  fi-year-old  girl,  who  had  aspirated  a  bean  two  days  ago;  the 
oppression  slowly  increased  ;  brought  in  the  hospital  she  could 
breathe  only  in  sitting  posture.  There  were  distinct  change>^ 
on  percussion  anrl  nusctiltation  over  the  right  side.  As  the 
size  of  the  bean  was  unknown,  tracheotomy  was  performed : 
a  tube  If)  cm.  long  and  9  mm.  in  diameter  was  introduced  ai.d 
a  bean,  impacted  in  the  right  bronchus,  could  be  seen  covering 
the  bifurcation.  Only  a  crescent-shaped  slit  remained  for  the 
air  to  reach  the  left  bronchus.  On  pulling  at  the  trachea  or 
bending  the  head  backward  the  slit  became  so  narrow   that 
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suffocation  symptoms  appeared.  He  seized  it  with  a  sharp  hook 
and  removed  this  toj^ether  with  the  tube.  The  hook  held  only 
a  part  of  the  shell.  The  tube  was  reintroduced  and  the  hook 
pressed  in  deeper.  Removal  of  the  instruments  now  was  suc- 
cessful ;  all  troubles  disappeared  and  patient  entirely  recovered. 

Blaauw. 

Lipoma  of  the  Esophagus. 

P.  Th.  L.  Kan  (Tydshr.  r.  Geneesk.,  Feb.  3,  1906)  foimd 
this  rare  tumor  on  a  66-year-old  woman.  She  had  but  slicrht 
trouble  from  the  tumor,  which  she  could  bring  in  the  mouth 
by  a  movement  of  tonc^ie  and  pharyngeal  walls.  When  she 
swallowed  the  tumor,  it  could  not  be  seen  laryngoscopically. 
She  had  a  large  subcutaneous  lipoma  on  her  neck.  She  was 
operated  on  twelve  years  previously  for  the  same  kind  of 
tumor.  The  place  of  origin  of  the  tumor  could  not  be  made  out. 
Radiographs  were  made  after  a  lead  bullet  was  attached  to 
the  tumor  and  patient  had  swallowed  both,  but  on  the  plates 
no  shadow  of  the  bullet  could  be  found. 

Prof.  Korteweg  removed  the  tumor  per  vias  naturales  with 
a  pair  of  forceps,  by  which  the  pedicle  was  grasped  and  twisted. 
The  specimen  fixed  in  formol  was  5  cm.  long  with  a  width 
and  thickness  of  2  and  1.5  cm.;  it  consisted  chiefly  of  adipose 
tissue.  Kan  believes  that  the  place  of  origin  must  be  looked 
for  in  the  superior  part  of  the  esophagus. 

Prof.  Zwaardemaker  stated  that  instead  of  the  lead  bullet 
bismuth  pellets  could  have  been  used. 

Foreign  Body  in  the  Bronchus. 

H.  TT.  Ci'RMAiN  (Journal  of  the  American  Medical  Associa- 
tion, July  !=!.  190.^).  Child  of  twenty-one  months  inhaled  a 
peanut  kernel.  Tracheotomy  was  done  without  relief,  and  nine 
days  later  without  anesthesia.  No.  25  French  endoscope  intro- 
duced through  the  tracheotomy  wound,  and  a  half  kernel  of 
peanut  could  be  seen  in  the  right  primary  bronchus.  This  was 
easily  removed  with  a  pair  of  alligator  forceps.  Tracheal 
canula  left  in  place  forty-eight  hours,  then  omitted  at  inter- 
vals. Severe  bronchopneumonia  followed,  but  there  was  no 
expiratory  dyspnea  after  foreign  body  was  removed. 

Richards. 
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THE  RESULTS  OBTAINED  FROM  THE  RADICAL 

OPERATION  FOR  CHRONIC  PURULENT 

OTITIS  MEDIA.* 

By  S.  MacCuen  Smith,  M.  D. 

professor  of  otology,  jefferson  medical  college, 
philadelphia. 

In  accepting  the  invitation  to  discuss  the  subject  of  this  paper, 
my  understanding  was  that  a  review  of  the  writer's  personal 
experience  was  desired,  not  a  critical  examination  of  the  litera- 
ture on  the  subject.  My  first  thought  was  to  give  in  tabulated 
form  the  more  or  less  complete  notes  of  about  two  hundred 
operative  cases,  but  the  time  allotted  to  papers  will  not  permit 
of  this  lengthy  discussion,  so  we  will  reserve  this  for  a  future 
paper. 

With  the  possible  exception  of  acute  mastoiditis  and  the  indi- 
cations for  operating  thereon,  no  other  subject  in  otological 
literature  has  elicited  more  thorough  investigation  and  dis- 
cussion by  the  best  intellects  in  the  profession,  than  that  deal- 
ing with  the  various  methods  at  our  command  to  combat  suc- 
cessfully the  ravages  of  a  chronic  suppurating  ear.  Many  of  us 
are  familiar  with  the  extensive  opposition  formerly  encountered 
when  the  operation  under  consideration  was  advised.  To  this 
very  antagonism,  h&wever,  we,  as  well  as  tlic  pubHc  in  general, 
are  greatly  indebted,  for  it  seems  to  have  acted  as  a  stimulus, 
irresistible  in  character,  to  further  the  dauntless  courage  and 
incessant  labors  of  the  few  pioneers,  who  builded  even  better 
than  they  knew. 


♦Read  at  the  1  2th  Annual  Meeting  of  the  American  Laryngo- 
logical,  Rhinological  and  Otological  Society,  Kansas  City,  Mo., 
June,    1906. 
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Enthusiasm,  properly  directed,  is  essential  for  the  success- 
ful promotion  of  almost  any  radical  change  or  advancement. 
This  is  true,  especially,  in  its  relation  to  conservative  medicine. 
The  enthusiastic  advocate  of  a  new  surgical  problem,  therefore, 
occupies  a  very  imi)ortant  place  in  the  actual  advance  of  medi- 
cal science,  for  although  this  earnestness  may  carry  his  measure 
beyond  the  line  of  prudence,  or  even  safety,  thus  simulating 
what  may  be  termed  frenzied  surgery,  he  will  soon  be  brought 
to  a  proper  realization  of  its  worth,  by  running  counter  to  the 
apathy  of  the  ultra-conservative  element  of  the  profession,  and 
all  that  pertains  to  its  correcting  and  beneficial  influence.  It  is 
the  middle  ground,  the  compromise  that  those  two  extreme  ele- 
ments eventuall}-  adopt,  that  will  prevail.  The  subject  of  this 
paper  has  passed  through  the  various  stages  above  enumerated, 
and  we  are  now  settling  down  to  a  well-defined,  rational  concep- 
tion of  the  disease  and  its  remedy. 

Not  long  since,  it  a])i)care(l  that  our  success  in  curing  a 
chronic  discharging  ear  by  means  of  the  radical  operation  made 
it  incumbent  upon  us  to  adopt  this  method  of  treatment  indis- 
criminately ;  more  recently,  however,  a  healthy  reaction  has 
become  quite  manifest,  and  we  are  again  disposed  to  resort  to 
ossiculectomy  and  tympanic  curettement  as  an  efficient  means 
of  relieving  suppurating  ears  of  a  definite  character.  Indeed, 
it  is  the  writer's  belief  and  teaching  that  the  minor  operation 
should  first  be  employed  in  the  large  class  of  cases  where  mas- 
toid or  other  intracranial  complications  are  not  suspected,  or 
where  symptoms  do  not  demand  the  immediate  adoption  of 
more  radical  measures.  On  the  other  hand,  however,  it  must 
be  remembered  that  a  great  majority  of  the  serious  complica- 
tions, both  intracranial  and  general,  incident  to  such  a  condition, 
arise  from  the  chronic  form  of  disease :  moreover,  some  com- 
plications, such  as  brain  abscess,  may  have  actually  existed  for 
some  months,  or  even  for  a  period  of  years,  without  producing 
symptoms  peculiar  to  their  kind,  apparently  without  cause,  or 
perhaps  following  slight  injury  to  the  head.  These  abscess 
formations  suddenly  give  rise  to  most  alarming  phenomena, 
which  must  always  be  viewed  with  grave  apprehension,  inas- 
much as  the  symptoms  are  frequently  so  ill  defined  as  to  render 
a  correct  diagnosis  impossible.  Xo  doubt  many  of  us  have 
been  subject  to  the  keen  mortification  of  operating  on  a  sus- 
pected temporo-sphenoidal  or  cerebellar  abscess  without  having 
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our  diagnosis  confirmed  by  the  findings,  and  yet,  all  the  ante- 
mortem  symptoms  indicating  the  diagnosis  as  made  were  sus- 
tained by  neurologists  and  general  surgeons  of  ability,  whereas 
the  autopsy  revealed  the  lesion  to  be  located  in  another  part  of 
the  brain. 

IVIention  of  these  facts  is  made  for  the  purpose  of  again  call- 
ing attention  to  our  faulty  and  misleading  methods  of  deter- 
mining brain  localization  in  lesions  arising  from  diseases  of  the 
organ  of  hearing.  Furthermore,  the  above  will  serve  to  illus- 
trate in  a  forceful  manner  the  one  cardinal  point,  the  chief 
factor  indeed,  in  dealing  with  all  classes  and  varieties  of  pus 
formation  and  necrotic  changes  occurring  within  the  temporal 
bone,  namely,  to  strive  to  eradicate  the  disease  by  whatever 
means  may  be  necessary,  before  any  of  the  more  serious  com- 
plications have  time  to  develop.  The  discharge  of  pus  from 
any  part  of  the  ear  must  be  regarded  as  a  daily  menace  to  the 
health  and  life  of  the  individual  so  afflicted ;  this  truism  is  not 
in  any  sense  modified  by  knowledge  of  the  fact  that  cases  have 
been  observed  to  exist  for  many  years  without  the  development 
of  serious  complications. 

This  brings  us  to  a  consideration  of  the  best  means  of  treat- 
ing cases  of  chronic  suppurative  otitis  media.  First,  however, 
it  is  well  that  we  recall  the  indications  for  the  radical  operation, 
inasmuch  as  it  is  now  generally  conceded  that  the  more  simple 
method  should  first  be  employed  in  selected  cases. 

Xotwithstr.nding  this  fact,  however,  a  thorough  and  ex- 
haustive .analysis  of  every  detail  of  the  subject  will  establish 
the  unalterable  conclusion  that  the  radical  operation  is  the  only 
satisfactory  method  that  can  be  adopted  in  the  vast  majority  of 
cases.  This  conclusion  is  so  convincing  that  even  the  most 
skc])tical  and  ultra-conservative  are  ready  converts  to  its  utility. 
when  brought  in  actual  contact  with  the  results. 

In  this  connection  the  writer  is  forcibly  reminded  of  a  certain 
percentage  of  cases  subjected  to  the  radical  operation,  in  which 
the  discharge  does  not  cease  within  a  reasonable  time,  or  having 
once  stopped,  is  subject  to  relapse.  .\t  one  time  these  annoying 
cases  were  quite  numerous,  but  as  the  technique  of  the  operation 
improved,  and  the  deftness  and  understanding  of  the  surgeon 
developed,  these  cases  have  grown  less  and  less  with  each  suc- 
ceeding year,  so  that  the  necessity  for  secondary  operations  has 
been  reduced  to  a  mininnim.     The  chief  causes  tor  these  re- 
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lapses  were  incomplete  or  faulty  operations,  especially  in  rela- 
tion to  undiscovered  necrotic  cells  of  the  zygoma  and  the  mas- 
toid tip.  as  well  as  reinfection  occurring  from  the  Eustachian 
tube;  at  the  present  time  we  would  consider  these  sources  of 
autoinfectiim  mostly  ])reventable.  In  considering  the  indications 
for  performing  the  radical  operation,  we  must  not  lose  sight  of 
the  important  fact  that  the  attic,  the  aditus  and  the  antrum  are 
integral  parts  of  the  t\"mpanic  cavity  and  usually  share  in  its 
infections.    This  fact  alone  explains  why  so-called  suppurative 
otitis  media  cases  become  chronic  and  remain  so.  and  further- 
more, shows  the  folly  of  protracted  efforts  to  relieve  a  condition 
that  cannot  possibly  be  reached  through  the  external  canal.    We 
must  earnestly  endeavor  to  impress  upon  the  mind  of  the  pro- 
fession this  one  fact  of  vital  importance,  namely,  that  the  dis- 
charge escaping  from  the  external  canal  is  nothing  more  than  a 
local  manifestation  of  the  necrotic  changes  occurring  wnthin  the 
mastoid  antrum  and  lower  cells  or  the  cranial  cavity,  and  that 
the  middle  ear  cavity  and  auditory  canal  through  vv^hich  it  passes 
are  important  chiefly  as  a  safety  valve  or  means  of  exit  for  the 
overflow  pus.    In  other  words,  it  must  be  observed  that  a  dense 
bony  wall  separates  the  external  canal  from  the  actual  site  of 
the  disease,  the  only  communication  being  the  narrow  opening 
connecting  the  tympanic  cavity  with  the  mastoid  antrum. 

In  this  connection,  therefore,  we  again  wish  to  call  attention 
to  the  extreme  folly  of  adopting  any  line  of  treatment  which  at 
best  can  have  little  more  for  its  object  than  cleanliness  of  the 
external  parts.  In  no  possible  way  can  the  cases  under  consid- 
eration receive  benefit  by  the  application  of  such  measures,  and 
we  should  lose  no  opportunity  to  effect  the  proper  recognition 
and  conception  of  these  facts. 

Broadly  speaking,  the  writer  believes  it  is  not  only  wise,  but 
urgently  imperative,  to  perform  the  radical  operation  in  all 
cases  that  do  not  yield  to  the  more  simple  measures  within  a 
reasonable  time ;  and  as  the  duration  of  time  in  this  connection 
can  be  applied  only  in  a  relative  sense,  we  must,  after  all,  de- 
pend on  our  good  judgment  in  determining  the  proper  time  to 
operate;  a  sane  judgment  should  develop  with  experience,  with 
which  there  is  usually  associated  a  peculiar  intuition,  always 
more  or  less  difficult  of  explicit  interpretation,  but  which  may 
be  safely  followed.  From  time  immemorial,  the  presence  of  pus 
in  anv  part  of  the  economy  has  been  considered  the  most  potent 
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foe  of  the  human  race ;  this  is  especially  true  when  confined 
within  a  cavity,  the  integrity  of  which  must  sooner  or  later 
yield  to  the  ever  increasing  pressure  caused  by  the  accumula- 
tion of  inflammatory  debris  and  the  necrotic  changes  incident 
thereto.  Why  these  sound  surgical  principles  as  applied  to  a 
more  or  less  blind  cavern  as  the  mastoid  process  should  be 
viewed  with  such  an  unusual  sense  of  apathy,  especially  when 
we  recall  the  vital  structures  immediately  adjacent  thereto,  is 
diflicult  to  comprehend,  except  that  knowledge  of  the  unusual 
danger  likely  to  be  encountered  forbids  a  prompt  acceptance  of 
such  responsibility.  However,  it  is  just  this  hesitancy,  this 
procrastination,  this  putting  off  until  the  morrow,  that  invites 
additional  complications  and  frequently  their  fatal  termination. 
We  encounter  cases  of  either  acute  or  chronic  suppuration  in 
which  a  carious  fistulous  opening  eventually  penetrates  the 
mastoid  cortex,  giving  rise  to  periostitis  and  the  classical  symp- 
tons  of  mastoiditis.  These  patients  on  account  of  the  formida- 
ble objective  symptoms  become  alarming  to  the  attending  physi- 
cian, but  this  ocular  manifestation  of  the  disease  is  decidedly 
favorable  rather  than  unfavorable,  as  it  indicates  that  the  direc- 
tion of  the  inflammation  is  external  rather  than  internal.  It  is 
tho=-"  cases  of  tenderness,  however  slight,  on  deep  pressure, 
vvithout  external  evidence  of  deep-seated  mischief,  that  are  of 
much  greater  import,  indicating  as  they  do  that  the  direction  of 
inflammatory  involvement  is  inward. 

As  stated  in  the  beginning,  the  scope  of  this  paper  will  not 
embrace  a  review  of  literature,  of  which  there  is  much, 
worthy  of  profound  consideration,  but  to  these  general  remarks 
will  be  added  a  few  personal  observations  and  conclusions. 

The  operation  in  the  majority  of  cases  has  no  detrimental 
effect  upon  the  hearing.  If  any  change  at  all  is  brought  about 
by  the  operation,  it  would  be  for  the  improvement,  rather  than 
impairment,  of  the  function  of  hearing.  On  the  other  hand, 
however,  we  must  not  lose  sight  of  the  fact  that  occasionally 
we  find  a  case  that  will  be  positively  made  worse  by  the  opera- 
tion. I  have  never  been  able  to  give  any  explanation  of  this 
fact.  TIankins  (Australa-sian  Med.  Gaz.,  Vol.  2-1.  1905,  p.  199) 
says:  "I  think  there  is  every  prospect  that  before  long  the 
results  will  so  improve  that  it  will  be  justifiable  to  operate  with 
a  view  to  increasing  the  hearing  power,  impaired  by  long  sup- 
puration, which  mav  at  the  time  have  ceased."     This  enthu- 
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siastic  statement,  however,  had  j>erhaps  better  be  quaHfied  by 
the  provision  that  one  should  determine  definitely  whether  the 
inVpairment  of  hearing  in  a  given  case  is  due  to  tympanic  dis- 
ease or  to  labyrinthine  involvement.  As  epidermization  pro- 
gresses we  usually  find  some  impairment  of  hearing,  as  the  skin 
covers  the  tympanic  cavity,  this  part  being  usually  the  last  to 
be  covered. 

Injury  to  the  tympanic  branch  of  the  facial  nerve  is  not  fre- 
quently encountered  at  the  present  time,  owing  to  the  improved 
technique.  However,  we  find  in  some  cases  a  facial  palsy  of 
mild  degree  occurring  several  days  after  operation.  This 
may  be  accounted  for  by  the  formation  of  an  inflammatory 
exudate  with  the  Fallopian  canal  which  always  disappears 
within  a  very  short  time,  under  the  influence  of  electricity. 
Other  possible  injuries,  such  as  injury  to  the  jugular  bulb, 
semi-circular  canals  and  the  sigmoid  sinus,  are  all  very  infre- 
quent occurrences. 

A  point  to  which  I  wish  to.  call  particular  attention  is  the 
frequency  with  which  we  find  a  carious  opening  through  the 
tympanic  roof,  which  the  writer  has  reason  to  believe  is  often 
overlooked,  and  inasmuch  as  it  is  a  source  of  drainage  for  an 
extradural  and  al.so  a  temporo-sphenoidal  abscess,  the  import- 
ance of  discovering  this  opening  is  manifest.  It  is  frequently 
too  small  to  provide  for  proper  drainage  and  must  necessarily 
be  enlarged.  The  writer  believes  this  to  be  one  of  the  frequent 
causes  of  prolonged  suppuration  following  the  radical  operation. 

It  is  most  impc^rtant  that  both  the  malleus  i.ucl  incus,  and 
especially  the  latter,  should  be  reinoved  at  the  time  of  operation. 
On  account  of  the  deficiency  of  nutritive  vessels  supplying  the 
incus,  we  are  inclined  to  feel  tliat  it  has  become  disintegrated 
and  discharged  in  the  form  of  pus,  but  a  more  careful  search 
will  frequently  discover  it  in  some  portion  of  the  tympanic 
cavity,  and  if  overlooked  nuist  necessaril\-  be  the  cause  of  an 
indefinitely  continued  discharge. 

.\s  regards  skin  grafting,  in  the  early  days  of  the  radical 
oi>eration.  the  writer  attempted  the  various  methods  of  skin 
grafting,  but  in  later  years  he  has  abandoned  this  procedure 
entirely  from  the  fact  that  virtually  any  of  the  complications 
following  the  radical  operation  have  occurred  in  those  cases 
in  which  he  had  attempted  skin  grafting.  The  only  benefit 
that  can  be  derived  from  skin  grafting  is  the  questionable 
claim  that  it  shortens  the  length  of  convalescence.     However, 


RADICAL  OPEKATIOX   FDR   PURULKXT  OTITIS   MICDIA.  407 

by  following  the  line  of  treatment  which  will  be  detailed  pres- 
ently, we  feel  that  the  results  are  better  and  more  quickly  ob- 
tained and  that  thorough  dermatization  is*  accomplished  in 
much  less  time  than  when  skin  grafting-  was  resorted  to. 

The  character  of  the  discharge  is  a  matter  of  the  greatest 
importance  in  determining  the  necessity  for  immediate  opera- 
tion. A  continued  foul-smelling  secretion  always  indicates 
necrotic  bone  and  this  in  turn  requires  operative  interference. 
The  writer  believes  that  the  presence  of  the  pneumococcus, 
streptococcus  or  the  bacillus  of  influenza  in  the  discharge,  or 
the  presence  of  cholesteatoma  in  the  ear  is  an  absolute  indica- 
tion for  the  radical  operation,  as  in  his  experience  these  micro- 
organisms have  been  found  either  singly  or  as  a  mixed  infec- 
tion in  practically  all  of  the  intracranial  complications.  He 
further  believes  them  to  be  chiefly  responsible  for  the  extensive 
carious  involvement  of  either  the  middle  ear  or  mastoid. 

On  account  of  the  obscurity  of  such  cases  to  the  uneducated 
eye,  they  are  allowed  to  progress  on  their*deadly  mission,  day 
by  day,  week  by  week,  or  month  by  month,  until  eventually 
life  is  destroyed  without  the  ear,  the  primary  or  underlying 
cause,  being  suspected.    The  chief  object  of  the  present  medical 
age  would  seem  to  be  the  prevention  of  disease,  but  it  is  not 
entirely  complimentary  to  a  learned  profession,  vested  with  the 
rights  and  responsibilities  of  conserving  the  public  health,  to 
manifest  such  utter  disregard   for  the  prophylaxis  of  certain 
diseases  of  the  ear.    It  would  not  be  possible  for  such   unsanitary 
conditions  to  prevail  in  any  other  branch  of  surgery,  which 
indeed   compare    favorably   with   the   discreditable    seton   age, 
when  a  knotted  string  was  pulled  through  an  enlarged  gland 
for  the  purpose  of  its  dissipation.  •  Modern  surgery  demands 
the  prompt  erarlication  of  pus,   necrotic  tissue  and  all  other 
inflammatory  debris  wherever  located ;  the  ear  and  its  accessory 
cavities  can  no  longer  be  the  one  conspicuous  exception. 

As  we  now  recognize  that  more  than  ninety  per  cent  of  all 
brain  abscesses  are  traceable  directly  to  aural  disease;  that 
practically  all  cases  of  sinus  thrombosis  are  due  to  the  same 
cause,  and  upon  further  reflection  are  reminded  of  the  numerous 
cases  of  meningitis  and  other  serious  general  ailments  that  com- 
plicate diseases  of  the  ear,  it  should  be  our  constant  aim  to 
convert  the  widespread  apathy  that  tolerates  the  existence  of 
so  large  a  number  of  secondary  diseases,  manv  of  which  nre 
positively  preventable. 
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The  limits  of  this  paper  will  not  admit  of  even  touching 
upon  the  technique  of  the  operation,  except  to  state  that,  how- 
ever perfectly  we  may  execute  every  surgical  detail,  our  final 
results  will  not  be  that  which  might  reasonably  be  expected, 
unless  we  are  prepared  to  personally  conduct  the  after-treat- 
ment ;  the  absence  of  this  personal  care  will  account  for  many 
of  the  slow  recoveries. 

It  may  be  of  interest  to  relate  somewhat  in  detail  the  line  of 
post-operative  treatment  which  the  writer  has  followed  for 
some  years,  by  means  of  which,  furthermore,  he  has  secured 
very  satisfactory  results.  The  chief  object  of  this  method  of 
treatment  consists  in  keeping  the  propagatory  surface  dry, 
inasmuch  as  heat  and  moisture  favor  the  rapid  multiplication 
of  microorganisms.  The  dressing  applied  at  the  termination 
of  the  operation  is  not  disturbed  for  a  period  of  from  five  to 
seven  days,  at  the  end  of  which  time  the  packing  is  removed 
and  is  not  again  reinserted.  The  ear  is  then  syringed  with  a 
^'5  per  cent  solution  of  hydrogen  peroxide,  then  normal  salt 
solution,  and  this  is  followed  by  a  10  per  cent  solution  of 
alcohol,  the  latter  being  gradually  increased  in  strength  until 
absolute  alcohol  is  used.  After  syringing  as  above  stated,  the 
entire  ear  cavity  is  carefully  and  thoroughly  dried  under  good 
reflected  light,  then  a  powder  composed  of  equal  parts  of 
aristol  and  boric  acid  is  liberally  insufflated  over  the  entire 
cavity ;  the  same  powder  is  also  placed  over  the  mastoid  in- 
cision and  the  dressing  applied.  This  method  of  treatment  is 
applied  every  second  day  until  the  discharge  has  markedly  de- 
creased. The  frequency  of  subsequent  dressings  will  be  gov- 
erned by  the  amount  of  discharge. 

A  modification  of  this  line  of  treatment  will  consist  in  cleans- 
ing the  canal  with  the  above  solutions  by  means  of  the  cotton 
wrapped  applicator  in  cases  where  there  is  only  a  scanty  dis- 
charge. This  modification  is  especially  applicable  to  cases  after 
the  first  two  or  three  weeks,  at  which  time  the  discharge  has 
greatly   decreased. 

With  this  method  of  treatment  it  is  the  exception  to  find  the 
appearance  of  exuberant  granulation  tissue.  This  is  particu- 
larly true  and  worthy  of  special  mention  in  treating  syphilitic 
and  tuberculous  cases  in  which  the  tendency  to  granulation 
tissue  is  verv  marked. 
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THE   RESULTS    OBTAINED    FROM   THE   RADICAL 
OPERATION  FOR  CHRONIC  PURU- 
LENT OTITIS  MEDIA.* 

By  Edward  Bradford  Dench,  M.  D., 

NEW   YORK. 

Owing  to  the  frequency  of  chronic  middle  ear  suppuration, 
and  the  fatal  results  which  so  often  follow  this  condition,  if 
it  is  left  uncontrolled,  it  is  no  wonder  that  the  radical  opera- 
tion for  the  cure  of  chronic  middle  ear  suppuration  has  been 
greatly  exploited  during  the  past  decade.  The  true  value  of 
any  surgical  procedure  can  be  determined  only  after  the  opera- 
tion in  question  has  been  in  vogue  for  a  number  of  years,  thus 
giving  an  opportunity  for  the  ultimate  results  following  operat- 
ive interference  to  be  decided  upon  definitely. 

The  results  obtained  by  the  operation  in  question,  may  be 
considered  under  the  following  heads :  1st,  the  efficiency  of 
the  operation  in  protecting  the  patient  against  intracranial  sup- 
puration ;  2nd,  efficiency  of  the  operation  in  causing  a  perma- 
nent cessation  of  the  otorrhea ;  3rd,  the  immediate  and  remote 
effect  of  the  operation  upon  the  function  of  the  organ,  and  4th, 
the  effect  upon  the  integrity  of  the  facial  nerve. 

I  have  upon  my  books  at  the  present  time  records  of  193 
operations  of  this  character.  In  none  of  these  patients,  so  far 
as  I  know,  has  there  been  any  evidence  of  an  intracranial 
lesion  after  the  suppuration  has  been  relieved.  We  may  say, 
therefore,  that  the  radical  operation  certainly  does  protect  the 
patient  from  the  dangerous  sequelae  of  middle  ear  suppura- 
tion. * 

When  we  come  to  consider  the  matter  of  the  permanent 
relief  of  the  otorrhea,  the  results  obtained  by  this  procedure 
are,  perhaps,  not  as  flattering  as  we  had  hoped  they  would  be 
when  the  procedure  was  first  suggested. 

Out  of  193  cases,  there  are  131  cures,  29  with  slight  dis- 
charge, 5  with  profuse  discharge,  2  still  under  treatment,  6 
fatal  cases,  and  20  cases  in  which  the  result  was  unknown. 


•Read  before  American  Laryngological,  Rhinologlcal  and  Otolog- 
Ical  Society,  Kansas   City,  June,  190C. 
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In  going  over  these  results  more  in  detail,  if  we  take  out 
the  20  cases  in  which  the  result  is  unknown,  we  have  173 
cases,  of  which  131  are  cured,  or  a  little  over  75  per  cent.  Out 
of  the  last  series  of  95  cases,  the  cures  amount  to  exactly  80 
per  cent,  in  those  cases  in  which  the  results  are  complete.  In 
the  last  series  of  cases,  in  no  instance  did  the  discharge  remain 
profuse  after  the  operation,  all  of  the  cases  being  either  dry 
or  presenting  but  a  slight  discharge  from  the  meatus.  ( )f  the 
G  deaths,  two  patients  died  of  pneumonia,  two  of  meningitis, 
one  of  cerebral  abscess,  and  one  of  cerebellar  abscess  compli- 
cated by  sarcoma  of  the  auditory  nerve.  In  no  instance  could 
death  be  attributed  either  directly  or  indirectly  to  the  opera- 
tion. 

Of  those  cases  which  were  operated  upon  several  years  ago, 
and  which  have  been  followed  carefully,  the  results  have  been 
most  satisfactory.  Even  where  a  small  amount  of  discharge 
has  persisted  for  weeks  or  even  months  after  the  operation, 
this  discharge  has  in  almost  every  instance  disappeared  abso- 
lutely, without  the  necessity  of  secondary  interference,  under 
simple  measures  of  cleanliness. 

Even  in  those  cases  where  the  cure  has  been  considered  per- 
fect, it  is  not  uncommon  to  have  the  patients  return,  at  inter- 
vals of  from  four  months  to  one  or  two  years,  complaining  of 
some  discharge  from  the  external  auditory  canal.  An  exami- 
nation will  show  the  entire  cavity  filled  with  a  mass  of  des- 
quamated epithelium,  upon  the  removal  of  which  a  small 
amount  of  pus  may  be  found.  If  this  accumulation  has  re- 
mained in  the  canal  for  a  considerable  period  of  time,  desqua- 
mation of  the  epithelial  lining  of  the  cavity  may  have  taken 
place  either  completely  or  over  certain  areas.  On  removing 
the  epithelial  mass,  the  cavity  certainly  looks  far  from  healthy, 
and  one  unaccustomed  to  this  condition,  would  certainly  say 
that  the  radical  operation  had  been  a  failure.  If  the  cavity 
is  simply  sterilized  with  an  alcoholic  solution  of  bichlorid  of 
mercury,  and  then  dusted  with  some  bland,  non-irritating  pow- 
der, such  as  boric  acid,  xeroform,  zinc  oxid,  or,  in  fact,  any 
sterile  powder,  the  cavity  immediately  becomes  dry.  In  other 
words,  the  apparent  relapse  in  so  many  of  these  cases  is  due 
simply  to  the  fact  that  the  integument  lining  the  middle  ear 
cavity  and  the  mastoid  cells,  is  improperly  nourished.  This 
integument  forms  the  lining  of  a  blind  pouch  where  it  is  sub- 
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jected  to  increased  temperature,  increased  moisture,  the  ab- 
sence of  light,  and  no  circulation  of  air,  these  latter  conditions 
being  essential  to  the  proper  nutrition  of  the  normal  skin. 
Moreover,  it  must  be  remembered  that  this  tegumentary  lin- 
ing is  applied  closely  to  the  bony  walls  of  the  cavity,  with  veiy 
little  connective  tissue  substance  intervening. 

It  is  not  strange,  therefore,  that  desquamation  should  take 
place  from  time  to  time,  in  such  a  cavity,  and  that  the  desqua- 
mated epithelium,  if  allowed  to  remain  in  position,  should 
gradually  accumulate  until  the  cavity  becomes  completely  filled 
with  these  epithelial  cells.  The  production  of  these  cast-off 
cells  causes  superficial  ulceration  of  the  underlying  tissue,  so 
that  complete  desquamation  of  a  cavity  of  this  kind  frequently 
takes  place.  These  attacks  of  desquamation  of  the  cavity  occur 
less  and  less  frequently  as  time  goes  on,  because  the  integu- 
ment gradually  adapts  itself  to  its  new  habitat,  and  in  the 
course  of  time  is  able  to  conform  itself  to  its  anomalous  posi- 
tion. 

These  attacks  of  desquamation  should  not  be  looked  upon  as 
a  recurrence  of  the  otitis.  As  before  stated,  they  are  easily 
relieved  by  the  removal  of  the  epithelial  detritus,  and  the  ster- 
ilization of  the  walls  of  the  cavity. 

When  the  radical  operation  was  first  proposed,  and,  I  am 
sorry  to  say,  even  at  the  present  time,  many  surgeons 
hesitated  to  advise  the  procedure  for  fear  of  impairing  the 
function  of  audition,  as  the  result  of  operative  interference. 
In  the  series  of  cases  in  which  I  have  advised  this  operation, 
1  can  state  that  in  but  very  few  instances  has  the  hearing  been 
made  worse  by  the  procedure. 

Out  of  111  cases,  in  which  the  hearing  records  were  kept, 
the  hearing  after  the  operation  was  good  in  99,  was  fair  in  9. 
and  was  bad  in  3.  /  By  "good  hearing."  I  mean  hearing  where 
the  whispered  voice  was  heard  anywhere  from  5  feet  to  1-^)  feet, 
and  by  "fair  hearing,"  where  the  whispered  voice  was  Iicard 
from  6  feet  to  3  feet,  or  4  feet.  In  the  3  remaining  cases,  where 
the  hearing  is  recorded  as  "bad,"  the  hearing  was  worse  than 
before  the  operation. 

If  the  operator  exercises  caution  in  his  manipulation,  and 
is  careful  neither  to  dislodge  the  stapes,  nor  to  impact  it  in  the 
oval  window,  he  can  promise  the  patient  almost  certainly  that 
the  hearing  will   not  be  grcatlv   interfered   with  as  the   result 
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of  the  operation.  This  remark  appHes  to  those  cases  in  which 
the  hearing  is  considerably  impaired  before  the  procedure  is 
undertaken.  Given,  for  instance,  a  case  of  chronic  middle  ear 
suppuration,  where  the  low  whisper  is  heard  at  a  distance  of  10 
feet,  in  such  a  case,  impairment  of  the  hearing  might  follow 
operation.  With  a  whispering  distance  of  3  or  4  feet,  how- 
ever, the  hearing  would  hardly  become  impaired  as  the  result 
of  the  operation,  while  the  chances  of  improvement  in  the  hear- 
ing would  be  considerable. 

I  have  a  number  of  cases  at  the  present  time  under  observa- 
tion which  were  subjected  to  the  operation  a  number  of  years 
ago.  In  these  cases,  the  hearing  has  steadily  improved, 
owing  probably  to  a  gradual  mobilization  of  the  stapes  by 
sound  waves.  In  those  cases,  therefore,  where  no  labyrinthine 
lesion  exists,  as  evidenced  by  careful  functional  examination, 
and  where  there  is  a  moderate  impairment  of  hearing  prior  to 
operation,  the  surgeon  need  not  hesitate  to  advise  the  pro- 
cedure for  fear  of  impairing  the  function  of  the  organ.  The 
hearing  is  more  apt  to  be  improved  by  the  operation  than  to  be 
impaired  by  it. 

Referring  to  those  unfortunate  cases  where  a  partial  or  a 
complete  facial  paralysis  results  from  the  operation,  either 
immediately,  or  where  it  supervenes  at  the  end  of  a  few 
days,  I  can  only  say  that  in  my  own  experience,  the  function 
of  the  facial  nerve  has  ultimately  been  restored  in  every 
instance.  Out  of  the  last  95  cases  operated  on,  facial  paraly- 
sis occurred  in  4  instances,  and  in  every  instance,  the  func- 
tion of  the  facial  has  been  restored. 

Of  the  series  of  cases  previously  reported,  the  exact  num- 
ber of  instances  in  which  the  facial  was  involved,  is  not 
definitely  known.  (Transactions  of  the  7th  International 
Otological  Congress,  Bordeaux,  1904.)  I  should  say,  how- 
ever, that  secondary  paralysis  occurred  in  about  the  same 
proportion  of  cases  in  these  two  series.  In  those  cases  where 
facial  paralysis  comes  on  at  the  end  of  two  or  three  days  after 
the  operation,  the  function  of  the  facial  nerve  is  usually  re- 
stored at  the  end  of  two  or  three  weeks,  although  I  have  seen 
several  months  elapse  before  power  was  completely  restored 
to  the  facial  muscles.  In  those  cases,  where  facial  paralysis 
comes  on  immediately  after  the  operation,  the  period  before 
complete  recovery  takes  place  is  often  long.     Here  six,  seven. 
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eight,  or  even  more  months  ma\"  elapse  before  all  evidences 
of  facial  paralysis  disappear.  If,  however,  the  facial  nerve  is 
not  completely  severed  at  the  rmie  of  operation,  I  believe  that 
its  function  will  be  entirel\  restored  in  the  very  large  propor- 
tion of  instances. 

Where  facial  paralysis  does  occur,  it  is  best  treated  by 
daily  applications  of  either  the  galvanic  or  faradic  current, 
the  galvanic  being  used  where  the  muscles  do  not  react  to 
faradic  stimulation.  Where  the  muscles  react  to  faradism, 
the  faradic  current  is  to  be  used.  In  addition  to  the  use  of  elec- 
tricity, the  administration  of  strychnin  internally,  seems  to 
hasten  the  restoration  of  the  function  of  the  nerve. 

You  will  understand  that  I  am  speaking  now  simply  from 
my  own  statistics,  and  in  no  single  instance  have  I  seen,  in 
my  own  cases,  permanent  facial  paralysis  follow  the  operation. 

So  much  for  the  ultimate  results  obtained  in  these  cases. 
Certain  questions  have  come  up  in  regard  to  the  technique  of 
the  operation,  which  may  perhaps  be  discussed  here. 

First,  the  advisability  of  primary  grafting. 

Second,  the  advisability  of  secondary  grafting  at  the  end  of 
five  to  ten  days  after  the  primary  operation. 

Third,  the  advisability  of  the  introduction  of  grafts  through 
the  canal. 

Fourth,  anomalous  methods  of  healing  after  skin  grafting. 

There  is  no  doubt  in  my  own  mind  as  to  the  advisability  of 
employing  large  skin  grafts  for  lining  the  bony  c^ivity  formed 
during  the  radical  operation.  It  is  true  that  all  of  these  cases 
will  recover,  and  will  recover  quite  as  well  if  skin  grafting  is 
not  employed.  From  a  considerable  experience,  however,  I 
am  absolutely  certain  that  the  period  of  convalescence  is  short- 
ened if  skin  grafting  is  employed,  either  as  a  primary  pro- 
cedure or  from  five  to  ten  days  after  the  original  operation. 

Out  of  the  last  95  cases,  primary  grafting  was  employed 
forty-eight  times.  The  grafts  did  not  take  in  every  instance, 
but  in  at  least  75  per  cent  of  the  cases  the  grafts  adhered,  either 
in  part  or  throughout.  The  application  of  either  primary 
grafts  or  of  secondary  grafts  certainly  shortens  the  conva- 
lescence. 

Regarding  the  advisability  of  applying  grafts  through  the 
external  auditory  meatus,  this  procedure  has  been  advocated 
by  a  number  of  writers.  I  have  employed  this  method  in  but 
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one  instance.  Here  the  result  was  satisfactory,  but  here  also, 
the  external  auditory  meatus  had  been  very  greatly  enlarged 
by  means  of  a  plastic  operation.  I  do  not  think  that  the  ap- 
plication of  Thiersch  grafts  through  the  external  auditoiy 
canal  is  applicable  to  a  very  large  proportion  of  cases,  and  I 
prefer,  therefore,  to  apply  the  grafts  either  at  the  time  of  the 
first  operation,  or  to  do  a  secondary  operation  for  the  purpose 
of  grafting  the  wound  through  the  posterior  opening. 

As  to  whether  the  skin  graft  is  to  be  inserted  at  the  time 
of  the  primary  operation,  or  at  a  later  date,  will  depend 
somewhat  upon  the  choice  of  the  operator,  and  very  largely 
upon  the  pathologic  conditions  found  at  the  time  of  the  opera- 
tion. If  the  case  operated  upon  is  what  may  be  termed  an 
"interval"  case,  that  is,  if  there  are  no  symptoms  of  acute  sup- 
puration, if  there  is  but  little  fluid  pus  in  the  mastoid  antrum 
and  mastoid  cells,  and  if  neither  the  dura  or  sinus  is  exposed 
at  the  time  of  the  operation,  I  believe  that  primary  grafting 
should  be  the  rule.  The  fact  that  either  the  sinus  or  dura  m 
the  middle  cranial  fossa  is  exposed  at  the  time  of  the  primary 
operation,  does  not  necessarily  prevent  the  operator  from 
lining  the  interior  of  the  cavity  with  a  skin  graft,  provided 
the  sinus  and  dura  seem  normal.  Care  should  be  taken,  how- 
ever, that  the  grafts  be  applied  only  to  those  parts  of  the  mid- 
dle ear  not  in  the  immediate  vicinitv  of  the  exposed  sinus  or 
dura.  Where  the  sinus  has  been  exixDsed,  it  is  my  invariable 
rule  not  to  close  the  posterior  wound  completely,  but  to  insert 
a  small  gauze  drain  over  the  sinus  and  bring  it  out  at  the  in- 
ferior angle  of  the  w'ound.  This  gauze  drain  is  removed  at 
the  first  dressing,  and  may  or  may  not  be  replaced,  according 
to  the  condition  found.  In  cases  which  are  particularly  foul, 
that  is,  where  the  mastoid  cells  are  found  to  contain  fluid  pus, 
or  where  the  necrosis  is  extensive,  I  seldom  employ  primary 
grafts.  In  these  cases  the  posterior  wound  is  not  sutured. 
The  plastic  o])cratir)n  on  the  auricle  is  done,  the  |x>sterior 
wound  packed  and  the  case  dressed  first  on  the  third  or  fourth 
day.  After  this  time,  it  is  dressed  daily  until  healthy  granu- 
lations are  found  lining  the  entire  radical  cavity.  Any  time 
from  five  to  ten  days  will  be  a  favorable  time  for  grafting 
upon  these  granulations.  Of  course,  after  the  secondaiy 
grafting,  the  posterior  wound  is  completely  sutured. 

There  is  one  method  of  healing  which  has  been  observed  in 
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a  number  of  cases  that  have  been  grafted  primarily.  In  certain 
instances,  it  is  unwise  to  apply  the  grafts  over  the  entire  bony 
cavity,  owing  either  to  exposure  of  the  sinus  over  a  limited 
area  or  exposure  of  the  dura.  In  cases  where  the  cavity  is 
partially  grafted,  and  the  remainder  allowed  to  heal  by  granu- 
lation, the  grafts  may  become  incarcerated  in  the  granulation 
tissue ;  that  is,  if  the  graft  is  applied  to  the  fundus  of  the  bony 
cavity  and  not  to  the  walls,  granulations  may  spring  up  from 
the  walls,  and  for  a  time  almost  completely  hide  the  grafted 
area.  As  these  granulations  are  controlled,  however,  the 
fundus  of  the  canal  will  gradually  appear,  and  the  graft  will 
be  found  in  place  and  adherent,  and  the  fundus  dry. 

Another  condition  which  is  sometimes  met  with,  is  an  ad- 
hesion betw^een  the  upper  wall  of  the  operation  cavity  and 
the  facial  spur.  In  cases  where  the  middle  cranial  fossa  lies 
very  low,  it  is  sometimes  impossible  to  prevent  this  adhesion 
from  forming.  (Jn  examining  the  ear  we  find  the  radical 
cavity  divided  into  two  parts  by  a  septum  or  partition,  a  pos- 
terior portion,  made  up  of  the  mastoid  cavity,  and  an  anterior 
portion  comprising  the  atrium  and  vault.  In  some  instances, 
this  septum  may  extend  nearly  to  the  meatal  opening.  We 
seldom  find  the  ear  perfectly  dry  while  this  septum  is  present. 
If  simple  cleanliness  is  observed,  however,  the  septum  grad- 
ually disappears,  and  after  an  interval  of  from  three  to  nine 
months  after  the  operation,  the  entire  radical  cavity  will  be 
found  to  have  resumed  its  proper  form.  In  one  instance,  I 
remember  that  this  septum  so  obstructed  drainage,  that  it  was 
thought  a  secondary  operation  might  be  necessary.  Simple 
division  of  the  septum  and  packing  the  wound  wdth  gauze, 
brought  about  a  complete  and  permanent  cure. 

I  have  attempted  to  present  the  results  following  opera- 
tion, as  clearly  and  concisely  as  possible.  The  paper  simply 
embraces  a  study  oi  my  own  cases,  and  does  not  deal  at  all 
with  the  experience  of  others. 

DISCUSSION. 

Dr.  Norval  H.  Pierce.  Chicago,  in  opening  the  discussion, 
said  he  wished  to  speak  of  the  changes  in  audition  after  oper- 
ation. He  believed  that  the  following  tests  should  always 
be  made  before  operating:  that  is.  first  the  whisper  test; 
second,  the  test  for  low  sounds ;  third,  bone  conduction    and 
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lateralization,  and  fourth,  Rinne's  test.  In  this  way  we 
may  ascertain  whether  there  is  stapes  ankylosis  or  nerve  de- 
generation. He  has  been  surprised  to  find  how  often  the 
auditory  nerve  is  affected  in  suppurative  ear  disease ;  whether 
this  was  due  to  absolute  invasion  of  the  labyrinth  by  the 
suppurative  process,  he  felt  himself  unable  to  say,  but  when 
one  is  sure  it  has  invaded  the  labyrinth  its  course  is  very  dif- 
ferent. Where  there  has  been  no  stapes  ankylosis  and  no 
nerve  involvement  before  operation,  the  audition  has  been 
improved,  or  unchanged. 

Dr.  Charles  W.  Richardson,  Washington,  said  in  regard 
to  the  operation,  that  he  had  had  about  a  half  dozen  cases 
of  facial  paralysis  coming  on  after  the  operation.  All  of 
these  cases  were  now  ancient  enough  to  have  completely  and 
absolutely  recovered.  He  recalled  attention  to  the  fact  that 
he  applies  no  packing  after  the  primary  packing  has  been 
removed.  He  thought  it  one  of  the  most  satis  factor}--  opera- 
tions that  he  knew  of;  it  gave  good  results.  His  results  had 
all  been  satisfactory.  He  called  attention  to  a  case  he  had 
operated  upon  recently  in  which  a  web  had  been  found 
between  the  superior  wall  and  the  facial  ridge.  It  was  let 
alone  and  is  now  gradually  disappearing.  He  had  cavities 
where  the  granulations  nearly  filled  them  up,  which  latterly 
become  capacious  as  the  cicatrization  takes  place.  Dr. 
Bench  had  told  him  that  in  his  experience  webs  usually  break 
away  and  clear  up. 

Dr.  E.  M.  Holmes,  Boston,  said  more  positive  results  could 
be  obtained  in  this  class  of  cases  than  in  any  other.  Regard- 
ing the  facial  nerve,  he  related  one  interesting  case  of  a  girl 
of  about  35  who  had  facial  paralysis  for  13  years.  He  operated 
on  the  mastoid  on  the  right  side,  and  after  completing  the 
operation  a  large  chestnut  could  have  been  placed  in  the 
cavity.  The  case  went  along  nicely,  but  the  facial  paralysis 
persisted.  She  returned  a  month  ago  with  considerable 
power  on  that  side  of  the  face.  Doctor  Lund  had  performed 
anastomosis  between  the  hypoglossal  and  facial  nerves.  Unless 
she  laughs,  the  paralysis  is  unnoticeable.  Regarding  the  skin 
flap,  for  four  years  he  has  been  performing  an  operation  in 
which  his  first  incision  is  carried  through  the  skin  only.  It 
is  dissected  forward,  not  injuring  the  periosteum.  The  pos- 
terior superior  portion  of  the  cartilaginous  canal  is  severed 
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near  its  attachment  to  the  bony  canal  and  the  auricle  is  carried 
forward.  With  a  small  angular  knife  an  incision  is  carried 
through  the  skin  and  periosteum  of  the  bony  canal  at  about 
the  junction  of  the  superior  and  anterior  quadrants  above, 
and  the  posterior  and  inferior  quadrants  below.  Between 
these  an  incision  is  carried  just  outside  the  annulus.  An  in- 
cision is  also  carried  through  periosteum  of  the  mastoid  from 
the  incision  of  the  superior  portion  of  canal  backward  over 
the  temporal  line.  From  the  outer  end  of  the  lower  incision 
in  the  canal  the  periosteum  is  incised  on  a  line  toward  the 
mastoid  tip.  The  periosteum  is  carefully  elevated  from  the 
canal  and  mastoid,  that  from  the  canal  is  covered  by  the  skin 
of  the  canal.  The  flap  of  skin  and  periosteum  is  rolled  back 
and  covered  with  moist  sterile  gauze.  After  the  mastoid  and 
middle  ear  have  been  exenterated,  all  rough  bone  is  smoothed 
so  as  to  leave  a  gradual  slope,  and  the  periosteal-skin  flap  is 
adjusted.  The  auricle  is  carried  to  place  and  fastened  with 
gut  sutures.  The  wound  is  closed  and  sutured  and  a  gauze 
pad  applied  so  as  to  keep  the  skin  in  contact  with  the  perios- 
teum. A  tube  or  wick  is  inserted  in  the  auditory  canal  and 
the  usual  bandage  applied. 

Dr.  W.  C.  Phillips,  New  York,  said  he  would  like  to  dis- 
cuss three  or  four  points,  and  the  first  one  was  that  related 
to  the  fatalities  following  the  radical  operation  for  chronic 
suppuration  of  the  middle  ear.  The  reader  of  the  paper 
relates  six  fatalities,  and  the  speaker  washed  to  emphasize 
the  fact  that  while  fatalities  were  few  and  may  usually  have 
no  special  connection  with  the  operation,  the  fact  remained 
that  they  did  ensue.  At  the  Atlantic  City  meeting  two  years 
ago,  he  had  reported  two  fatalities  following  the  radical  oper- 
ation. It  was  discussed  by  a  number  of  men,  everyone  of 
whom  reported  from  one  to  three  cases.  Since  that  meet- 
ing, two  more  fatalities  had  occurred  in  the  speaker's  prac- 
tice; one  of  them  the  result  of  a  brain  abscess  of  long  stand- 
ing, which  was  discovered  only  at  the  time  of  the  operation, 
and  which,  after  evacuation,  rapidly  developed  a  general  sep- 
tic meningitis,  and  the  other  a  case  of  purulent  meningitis,  both 
of  which  he  expected  to  report  in  full.  The  brain  abscess 
was  an  old  one  and  had  no  doubt  been  in  a  quiescent  state  for 
many  months.  Another  question,  that  of  facial  paralysis, 
should  not  be  underestimated.     From  what  he  had  seen  and 
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heard,  facial  paralysis,  usually  temporary,  occurs  more  fre- 
quently than  is  ever  read  of  in  the  journals.  While  it  may 
he  but  temporary,  it  is  annoyini::  during  the  months  it  re- 
mains. He  had  been  very  fortunate  himself  in  this  regard, 
and  attributed  it  to  the  experience  he  had  gained  in  teach- 
ing the  radical  and  other  operations  upon  the  cadaver  for 
so  many  years.  For  the  past  two  or  three  years  he  did 
not  recall  a  case,  aside  from  two  which  came  on  from  pressure 
of  packing  and  were  but  temporary.  Regarding  the  anasto- 
mosis of  the  facial  and  hypoglossal,  it  had  been  done,  but  the 
procedure  was  not  yet  proven  to  be  of  much  benefit.  Re- 
garding skin  grafting,  the  speaker  noted  that  Dr.  Dench  was 
still  enthusiastic,  but  that  he  was  one  of  the  few  in  New 
York  City  who  had  much  confidence  in  it  and  its  results.  The 
speaker  has  practically  abandoned  it,  and  is  able  to  get  better 
results  without  it  than  by  its  use.  He  thought  there  were  sev- 
eral objections  to  it,  chiefly  that  it  required  the  patient  to 
submit   to  a   second   operation. 

Dr.  Kaspar  Pischel,  San  Francisco,  said  that  some  patients 
returned  thinking  that  the  operation  had  done  no  good ;  but 
it  is  w-ell  known  that  it  is  but  the  breaking  down  of  the 
poorly  nourished  integument.  He  has  devised  a  flap  which 
will  furnish  a  good  skin  and  will  allow  the  wound  to  close 
immediately.  (Published  in  the  Archives  of  Otology,  Vol. 
XXX,  No.  2,  1901.)    The  doctor  demonstrated  his  procedure. 

Dr.  E.  B.  Dench.  closing  the  discussion,  said  he  had  per- 
formed a  radical  operation,  found  the  facial  nerve  and  exposed 
it  for  three-quarters  of  an  inch.  When  it  was  picked  up 
there  was  no  response  to  mechanical  stimulus.  Two  years 
later  the  patient  had  perfect  control.  Provided  there  is  no 
division,  there  is  no  limit  as  to  time  when  functions  may  be 
restored.  He  thought  Dr.  Richardson's  idea  of  introducing 
no  packing  after  the  primary  packing  had  been  removed,  was 
exceedingly  good.  He  was  much  interested  in  the  periosteal 
flap  mentioned  by  Dr.  Holmes,  and  what  Dr.  Phillips  said 
regarding  fatalities  was  also  true.  There  are  a  good  many 
cases  quite  serious  when  they  come  under  operation.  They 
have  chronic  suppuration  dating  back  for  years  and  have  been 
suffering  perhaps  from  intracranial  infection,  prior  to  opera- 
tion. He  thought  that  in  a  certain  proportion  of  these  cases 
a  meningitis  or  brain  abscess  may  be  lighted  up.    On  the  other 
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hand,  at  autopsies,  brain  abscess  cavities  are  found  absolutely 
sterile.  If  the  slightest  infection  is  introduced  a  brain  abscess 
may  be  verified.  Out  of  95  cases  there  were  only  four  cases 
of  paralysis.  He  was  also  in  accord  with  what  Dr.  Phillips 
said  regarding  skin  graft.  He  also  finds  it  difficult  to  anes- 
thetize a  second  time,  though  if  the  patient  is  told  it  is  to 
be  done  in  two  stages,  it  may  be  performed.  He  thought 
Dr.  Pischel's  flap  a  very  good  one.  All  these  wounds  are 
closed  at  the  time  of  operation. 


XXXII. 

OCILAR  SYMPTOMS  OF  XASAL  ORIGIX— REPORT 

OF  A  CASE  OF  RETROBULBAR  NEURITIS 

AXD  OTHER  ILLUSTRATIVE  CASES.* 

By  Hill  Hastings,,  M.  D. 

los  angeles,  cal. 

The  comparatively  recent  studies  of  the  accessory  sinuses  of 
the  nose  (notably  those  of  Onodi,  Killian,  Hajek,  Logan 
Turner,  Cryer,  Lothrop  and  Mosher)  and  the  pathologic  find- 
ings, largely  the  result  of  surgical  interference  in  suppuration 
of  these  sinuses,  have  caused  widespread  interest  in  this  field 
of  surgical  work.  The  accumulation  of  clinical  experience  in 
this  region  has  increased  with  the  rapidly  spreading  search  to 
discover  the  seat  of  suppuration  in  cases  of  so-called  "nasal 
catarrh. ■■  One  result  of  this  searching  inquiry  into  nasal  sup- 
puration has  been  a  partial  realignment  of  the  recently  more  or 
less  disassociated  specialties  of  ophthalmology  and  rhinolog)', 
in  so  far  as  greater  attention  is  being  paid  to  the  causal  connec- 
tion between  certain  ocular  symptoms  and  suppuration  in  tlie 
adjacent  accessory  sinuses  of  the  nose.  Aside  from  orbital 
abscesses  that  plainly  point  to  the  frontal  sinus  or  anterior 
ethmoidal  cells  as  the  primary  cause,  there  are  other  ocular 
symptoms  resulting  from  disease  of  the  deeper  sinuses,  namely, 
the  posterior  ethmoidal  and  sphenoid  cells,  which  often  cannot 
so  easily  be  traced  to  their  true  source. 

The  association  of  the  nervous  and  vascular  supply  to  the 
eye  and  nose  is  readily  seen  by  such  common  symptoms  as  the 
congestion  of  the  conjunctiva  in  an  ordinary  "cold  in  the  head," 
or  conversely,  the  sneezing  that  often  results  from  looking  at 
the  sun.  explained  through  the  nasal  reflex  from  irritation  of 
the  ciliary  nerves  of  the  eye.    Again,  the  frontal  headache,  eye- 
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ache  and  tired  feeling  resulting  from  use  of  the  eyes  during  an 
acute  coryza  are  commonly  noted  symptoms.  That  these  ocular 
symptoms  result  reflexly  from  disturbances  of  the  circulation 
in  the  acutely  inflamed  accessory  sinuses  of  the  nose  seems 
evident  from  the  aggravation  of  the  same  symptoms,  even  to 
the  production  of  edema  of  the  eyelids  and  severe  pain  in  the 
eyes  when  the  nasal  trouble  is  more  severe.  It  is  immaterial 
whether  the  ocular  symptoms  result  from  actual  obstruction 
in  the  anastomotic  circulation  between  the  eye  and  nose  (as  in 
the  anterior  and  posterior  ethmoidal  vessels)  ;  or  from  a  reflex 
through  the  fifth  nerve  to  the  sympathetic  nerves  which  have 
vaso-motor  control  of  the  circulation  of  both  the  eye  and  the 
nose.  The  point  that  is  meant  to  be  emphasized  is,  that  it  is 
a  generally  accepted  fact  that  certain  ocular  symptoms  arise 
apparently  reflexly  from  acute  inflammation  of  the  accessoiy 
sinuses. 

If  this  is  true  in  acute  inflamamtion,  it  is  equally  true  in 
chronic  inflammation  of  these  cavities.  Here,  as  in  the  acute 
conditions,  we  may  find  orbital  abscesses  pointing  to  the  asso- 
ciated chronic  nasal  suppuration  when  there  has  been  a  per- 
foration by  necrosis  of  the  orbital  wall  of  some  inflamed  acces- 
sory sinus.  Rut  a' so,  as  in  the  acute  condition,  we  may  find 
ocular  symptoms  other  than  abscess  formation  dependent  upon 
chronic  suppuration  when  no  perforation  has  occurred.  That 
these  ocular  symptoms  are  often  not  traced  to  their  true  source 
seems  reasonable  when  it  is  considered  how  obscure  are  many 
cases  of  chronic  suppuration  in  the  deeper  accessory  sinuses, 
and  how  unlikely  is  the  patient  seeking  relief  from  such  a 
symptom  as  eye-ache  to  mention  a  "nasal  catarrh"  that  he  has 
had  for  years  and  never  expects  to  be  rid  of. 

Aside  from  the  congestion  of  the  mucous  membrane  lining 
these  cavities.  v.je  have  in  chronic  suppuration  an  additional 
cause  for  the  reflex  eye  symptoms,  namely,  the  overdistension 
of  the  sinus  with  pus.  This  may  result  from  blocking  of  the 
small  orifice  of  the  sinus  with  a  polyp  or  from  swelling  of  the 
mucous  membrane.  That  the  obstruction  is  often  but  tem- 
porary in  these  chronic  cases  and  recurs  only  on  acute  exacerba- 
tion of  the  inflammation  is  seen  by  the  recurrence  of  the 
ocular  symptoms  when  there  is  an  aggravation  of  the  "nasal 
catarrh."  It  is  of  course  well  recognized  that  there  are  many 
cases  of    accessory    sinus    suppuration  in  which    drainage  is 
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always  good  and  obstruction  never  occurs  sufficiently  to  cause 
symptoms.  Artificially,  as  it  were,  the  same  symptoms  com- 
plained of  by  the  patient  are  sometimes  produced  l)y  irritation 
of  the  accessory  sinuses,  when  from  the  filling  of  the  cavities 
with  solution  sufficient  pressure  or  irritation  occur. 

The  ocular  conditions  (other  than  orbital  abscesses)  most 
frequently  met  with  that  can  be  traced  to  nasal  trouble  may  be 
enumerated  as  follows : 

(1)  Edema  of  the  Eyelids.  Frontal  sinus  suppuration 
should  l>e  suspected  with  or  without  perforation  of  its  orbital 
wall,  especially  when  the  edema  is  unilateral.  Where  no  per- 
foration exists,  the  edema  may  result  from  obstruction  to  the 
venous  circulation  through  inflammatory  swelling  of  the 
muco-periosteal  lining  of  the  sinus.  On  securing  good  drain- 
age through  the  naso- frontal  duct  in  such  cases,  the  edema 
quickly  subsides.  In  acute  cases,  as  is  well  known,  shrinking  of 
the  mucosa  of  the  middle  meatus  by  cocain-adrenalin  often 
opens  up  the  naso-frontal  duct,  secures  good  drainage  and 
relieves  the  symptoms. 

(2)  Congestion  of  the  Conjunctiva.  This  symptom  has 
been  explained  a1x)ve  as  due  either  to  actual  venous  obstruction 
or,  and  I  think  more  correctly,  as  a  vaso-motor  disturbance  re- 
flexly  produced  through  the  fifth  nerve.  In  this  sense  it  is  a 
nervous  symptom  and  is  met  with  in  suppuration  in  any  of  the 
nasal  accessory  sinuses,  as  for  instance,  from  the  sphenoid 
alone. 

(3)  Ptosis  (often  slight).  When  ptosis  is  unilateral  and 
is  associated  with  "nasal  catarrh."  frontal  sinus  suppuration  is 
to  be  suspected,  on  acount  of  the  close  anatomic  relation  of  its 
lower  wall  to  the  levator  palpebrae  superioris  muscle.  The 
ptosis,  however,  is  likely  due  to  a  paresis  of  the  nerve  filament 
to  the  muscle  rather  than  due  to  an  actual  immobilization  of  the 
muscle  through  direct  extension  of  the  frontal  sinus  suppura- 
tion.    CCase  No.  1.) 

(4)  Squint.  This  is  more  likely  due  to  a  perforation  of 
the  orbital  wall  of  the  frontal  or  anterior  ethmoidal  cells  with 
a  formation  of  an  orbital  abscess  and  involvement  of  the 
muscles.  In  case  No.  5.  hereinafter  reported,  the  muscular  in- 
volvement apparently  followed  perforation  of  the  antrum  into 
the  orbit.  Posey  states  (Journal  of  the  A.  M.  A.,  July,  1905)  : 
"I  am  of  the  opinion  that  if  many  of  the  cases  of  palsy  of  extra- 
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ocular  muscles  attributed  to  rheumatism  were  analyzed. 
an  affection  of  the  sinus  would  be  found  to  be  the  underlying 
cause  in  many  instances." 

(5)  Pain  in  the  Eye,  varying-  in  intensity  from  slight  eye- 
ache  to  very  severe  deep-seated  pains  in  the  eye  and  head, 
often  unilateral  and  aggravated  on  use  of  the  eye,  points  to 
disease  of  any  of  the  accessory  sinuses  as  a  possible  cause.  It 
may  be  due  to  disease  of  the  sphenoid  alone  (Case  No.  2),  in 
which  event  the  pain  is  often  described  as  "dragging  pain  in 
the  eye"  or  "deep  behind  the  eye"  and  may  be  accompanied  by 
severe  headaches  lasting  several  days.  In  other  cases  "an 
aching  and  tired  feeling  in  the  eye"  may  be  the  only  complaint. 
It  is  possibly  true  that  many  patients  are  refracted  for  eye-ache 
without  relief  because  the  seat  of  trouble  in  the  nose  was  not 
found  and  treated.  This  is  not  at  all  improbable  when  we 
realize  the  great  difficulty  in  diagnosis,  especially  when  the 
sphenoid  cavity  alone  is  involved.     (Case  No.  3  is  one  in  point.) 

(6)  Disturbances  of  Vision  of  nasal  origin,  due  to  suppura- 
tion in  the  posterior  ethmoid  cell  or  sphenoid  cavity.  The  causal 
relation  of  disease  of  these  cavities  to  disturbances  of  vision 
was  thoroughly  worked  out  by  Onodi  (Br.  Med.  Jour.,  Nov. 
5,  1904,)  by  anatomic  demonstrations  and  a  searching  review 
of  the  cases  that  have  been  reported.  Onodi  and  others  have 
shown  that  the  inner  wall  of  the  optic  canal,  frequently 
formed  by  the  posterior  ethmoid  cell  or  sphenoid  cavity,  is 
often  thin  as  paper  and  occasionally  shows  dehiscences,  so  that 
an  extension  of  the  inflammation  within  either  cavity  to  the 
optic  nerve  is  easily  possible.  A  retrobulbar  neuritis  may 
thus  occur,  resulting  in  atrophy  of  a  part  or  all  of  the  optic 
nerve  and  corresponding  blindness.  (Case  No.  5  is  one  in 
point.)  While  this  is  doubtless  rare,  Onodi  has  been  able  to 
collect  numerous^ cases.  Temporary  disturbances  of  vision  are 
said  to  be  more  frequent;  Posey  ("The  Ocular  Symptoms  of 
Affections  of  the  Accessory  Sinuses  of  the  Nose."  Joitnial  A. 
M.  A.,  Sept.  9th  '0."))  states  that  "edematous  infiltration  of 
the  nerve  is  common.  Although  the  change  wrought  in  the 
nerve  is  but  slight  and  the  symptoms  which  it  excites  are  not 
striking,  they  must  be  searched  for  with  care." 

Aside  from  these  ocular  symptoms,  which  are  likely  nuich 
less  rare  than  is  generally  believed,  luunerous  ocular  conditions 
arc  ascribed  to  nasal  sinus  suppuration,  the  causal  coinicction 
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possibly  in  some  being  far  fetched.  They  have  not  been  ob- 
served by  the  writer,  nor  would  they  likely  be  found  by  those 
of  us  who  are  not  engaged  in  ophthalmologic  work.  Thus  Posey 
in  his  instructive  paper,  referred  to  above,  states  that  "Zeim, 
Fromaget,  Fish  and  others  have  recorded  a  number  of  cases 
of  uveitis  due  to  sinusitis,  and  claim  to  have  seen  marked  im- 
provement in  cases  of  this  nature,"  also  that  "Zeim  claims  that 
cataracts  may  be  occasioned  by  diseases  of  the  sinuses" ;  that 
Kuhnt  has  frequently  seen  "spoke-like  opacities  of  the  pos- 
terior cortical  layer  in  antral  diseases,"  and  that  Batten-Fish 
considers  sinusitis  to  be  an  "etiological  factor  in  myopia." 

Deaths  from  nasal  sinus  suppuration  are  very  rare,  and  there- 
fore opportunity  seldom  occurs  for  post-mortem  examination 
of  the  diseased  sinuses  of  patients  who  have  suffered  from  asso- 
ciated ocular  symptoms.  Hence  it  is  necessary  all  the  more  to 
depend  on  painstaking  and  often-repeated  nasal  examinations,  if 
we  wish  to  clear  up  a  certain  percentage  of  obscure  ocular 
symptoms.  Furthermore,  now  that  the  ophthalmologists  have 
found  it  necessary  to  confine  their  study  more  and  more  to  the 
eye,  it  is  incumbent  upon  those  of  us  who  are  not  doing  eye 
work  to  keep  ourselves  and  them  fully  alive  to  the  progress 
that  is  being  made  in  this  line. 

It  is  hoped  that  the  report  of  the  following  cases  of  chronic 
suppuration,  which  with  the  exception  of  the  case  of  retro- 
bulbar neuritis  are  by  no  means  rare,  may  contribute  if  only 
in  a  small  way  to  the  interest  in  this  phase  of  the  subject: 

Case  1. — Ptosis  of  the  Left  Eyelid — Left  Frontal,  Antrum  and 
Ethmoid  Involved. 

Mrs.  K — ,  age  26,  was  referred  Jan.  7,  '05,  on  account  of 
"nasal  catarrh"  and  pain  in  the  left  frontal  region.  She  had 
had  nasal  discharge  for  years  and  a  musty  odor  had  been 
noticed,  chiefly  by  her  husband.  No  other  symptoms  were 
remarked  until  three  months  ago,  when  some  dull  pain  and 
soreness  of  the  left  eye  and  drooping  of  the  left  eye-lid  ap- 
peared. These  symptoms  had  persisted  although  never  severe. 
She  was  operated  on  four  years  ago,  "a  bone"  being  removed 
from  the  left  side  of  nose.  Otherwise  she  had  had  no  treat- 
ment, except  the  routine  use  of  a  nasal  douche.  She  came  to 
California  seven  years  before  and  believes  some  drying  up  of 
the  nasal  discharge  followed. 
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Pus  was  found  on  the  left  side  of  the  nose,  in  the  middle 
meatus  and  on  the  floor.  The  anterior  end  of  the  middle  tur- 
binate had  been  removed  and  a  scab  was  found  adherent  to  the 
stump.  On  wiping  this  away  the  middle  turbinate  was  found 
to  be  polypoid  and  pus  slowly  dripped  down  from  the  region 
of  the  naso-frontal  duct.  A  cotton-wound  applicator  passed 
up  rather  easily  into  the  frontal  sinus,  and  was  followed  by  a 
catheter.  Some  muco-pus  was  washed  out.  At  a  later  sitting, 
the  polypoid  turbinate  was  removed  and  also  several  clear 
polyps.  Diseased  anterior  ethmoid  cells  were  removed  little 
by  little.  Later  the  antrum  was  catheterized  apparently  through 
the  natural  opening  and  muco-pus  washed  out.  The  character 
of  the  antral  secretion  was  in  size  and  consistency  like  that  of 
a  large  pulpy  grape  with  some  stringy  mucus.  A  musty  odor 
was  apparent,  especially  on  the  first  irrigation  of  the  antrum 
and  thereafter  if  the  antrum  was  not  irrigated  for  a  week  or 
ten  days.  There  was  never  any  foul-smelling  cheesy  detritus. 
After  lavage  of  the  cavities,  attempts  at  drying  were  made  by 
cotton  applicators  and  by  having  the  patient  blow  the  nose 
with  the  head  inclined  to  the  opposite  side.  The  right  side  of 
the  nose  was  apparently  not  affected.  After  irrigating  the 
frontal,  a  marked  increase  in  the  ptosis  was  apparent  for  a  few 
hours,  .\fter  four  months'  treatment,  the  pain  and  soreness 
passed  off  and  the  ptosis  became  barely  perceptible.  Several 
months  later,  the  patient  was  quite  comfortable,  although  she 
occasionally  had  a  little  soreness  and  a  slight  drooping  of  the 
eyelid,  especially  when  she  had  a  cold.  The  discharge  had 
not  been  so  bad  nor  so  objectionable  as  formerly. 

Case  2. — Dull  Pain  in  the  Right  Bye — The  Right  Sphenoid 
Involved. 

Miss  K — •.  age  21,  sought  treatment  Jan.,  1905,  for  "nasal 
catarrh,"  "dragging  pain"  in  the  right  eye  and  some  conges- 
tion of  the  conjunctiva.  (It  was  an  interesting  fact  that  the 
causal  connection  between  the  eye-ache  and  the  nasal  trouble 
was  suspected  by  the  patient  for  the  first  time  on  account  of  a 
short  lecture  given  to  a  class  of  nurses,  of  which  she  was  a 
member.) 

The  patient  came  to  California  three  months  before  seeking 
treatment,  largely  on  acount  of  the  "nasal  catarrh."  The  dis- 
charge began  six  or  eight  years  before,  had  been  constant  from 
in  front  and  behind,  but  only  on  the  right  side.    She  was  quite 
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sure  on  this  point.  It  was  aggravated  by  a  cold.  Never  any 
frontal  pain  or  soreness,  but  dragging  pain  deep  in  the  right 
eye  had  been  more  or  less  constant  for  three  or  four  years  and 
was  worse  when  she  had  a  cold.  Of  late  it  was  increased  on 
using  her  eyes,  to  such  an  extent  that  it  was  interfering  with 
her  studies.  She  was  refracted  about  four  years  ago  and  had 
worn  glasses  for  awhile  without  relief.  No  special  nasal  treat- 
ment had  been  given. 

Examination  negative ;  the  nose  was  clean ;  there  was  no 
sign  of  sinus  suppuration.  The  patient  was  advised  to  consult 
an  oculist  and  to  return  if  she  felt  an  accumulation  of  discharge 
in  the  nose.  A  few  days  later  she  returned,  saying  she  wished 
to  prove  that  she  was  not  a  case  of  too  active  an  imagination. 
Muco-pus  was  found  on  the  floor  of  the  right  side  of  the  nose, 
far  back,  and  on  shrinking  the  middle  turbinate,  a  streak 
of  muco-pus  was  seen  coming  from  the  region  of  the 
sphenoid  ostium.  There  was  no  pus  in  the  middle 
meatus  and  none  in  the  left  nasal  cavity.  The  right 
antrum  was  punctured  and  irrigated  to  exclude  that  cav- 
ity, and  to  a  certain  extent  to  exclude  the  anterior 
cells  above  it.  Xo  pus  was  found.  The  middle  turbin- 
ate was  subsequently  partially  removed  and  the  sphenoid  ostium 
could  be  plainly  seen  with  |)us  coming  from  it.  Thereafter  the 
ostium  was  enlarged  and  the  sphenoid  cavity  regularly  irrigat- 
ed and  as  thoroughly  dried  as  possible.  On  iNlarch  IS  (in  two 
months)  the  patient  stated  that  the  eye-ache  had  been  absent 
for  three  weeks,  and  on  Jnne  1st  that  the  eye  had  remained 
free  of  pain  or  aching  even  on  reading — a  relief  not  experienced 
for  a  year.  She  had  not  been  refracted  as  requested.  The  dis- 
charge gradually  decreased  and  by  July  1st  it  had  ceased.  She 
felt  cured.  Two  months  later  she  again  reported  that  she  had 
remained  well,  and  had  done  nothing  in  the  way  of  treatment. 
She  now  was  free  of  discharge  and  had  not  been  sprayed  or 
douched  in  two  months.  One  month  later,  after  "taking  cold." 
the  patient  returned  very  much  discouraged  on  account  of  the 
reappearance  of  the  same  troublesome  symptoms,  including 
the  eye-ache,  in  spite  of  the  fact  that  she  had  been  refracted  and 
glasses  fitted.  vSeveral  "gobs"  of  muco-pus  were  washed  out 
of  the  sphenoid.  The  discharge  gradually  ceased  again  and 
the  eye-ache  and  congestion  entirely  subsided  in  two  or  three 
weeks.     On  Jan.  n.  '00  (  alxiut  11  months  after  the  first  open- 
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ing  and  irrigation  of  the  sphenoid),  the  patient  reported  that 
she  had  had  no  discharge  and  no  eye-ache  since  the  last  rather 
evanescent  attack  from  the  "cold,"  and  except  at  this  time  she 
had  had  no  treatment  in  six  months.  On  April  1st,  '06,  she 
again  reported  herself  as  entirely  cured.  She  was  advised  to 
report  whenever  she  had  a  coryza. 

In  this  case  the  causal  connection  between  the  ocular  symp- 
toms and  the  sphenoid  trouble  was  most  noteworthy.  Addi- 
tional evidence  was  furnished  by  the  reappearance  of  the 
symptoms  in  the  right  eye  on  the  recurrence  of  the  inflammation 
of  the  sinus  during  a  coryza,  even  after  the  correction  of  the 
eyes.  The  case  demonstrated  two  other  points :  1st — The 
difificulty  of  diagnosticating  suppuration  of  the  sphenoid  alone, 
which  may  easily  be  mistaken  for  post-nasal  catarrh.  2nd — 
The  apparent  cure  of  a  chronic  sinusitis  of  miany  years'  dura- 
tion by  means  of  repeatedly  irrigating  and  drying  the  cavity — 
a  fact,  of  course,  well  corroborated  in  the  experience  of  others. 

Cask  3. — Eye-ache  and  frequent  Headaches  from  Sphenoidal 
Suppuration. 
Miss  M — ,  age  30,  referred  Dec.  5th,  '05,  on  account  of  nasal 
discharge  of  five  years'  duration,  chiefly  from  behind.  Used 
six  or  eight  handkerchiefs  a  day,  and  had  to  leave  the  table 
almost  every  day  on  account  of  the  post-nasal  discharge. 
Every  week  or  two,  had  severe  aching  in  the  eyes,  at  first  only 
in  the  left  eye,  radiating  to  the  ear,  now  more  in  the  right  eye ; 
described  as  "deep  behind  the  eye.''  never  over  the  eye,  and 
almost  always  ending  in  a  severe  headache.  These  attacks  had 
persisted  for  ten  years,  and  no  relief  had  been  found  except 
the  temporary  relief  from  antikaninia,  with  which  she  keeps 
well  supplied,  and  of  which  she  claims  to  have  taken  20  grains 
per  day.  She  has  been  refracted  six  or  seven  times.  She  was 
treated  for  her  n^sal  catarrh  for  several  years  without  relief 
and  came  to  California  on  account  of  the  trouble.  Four  years 
ago.  she  was  operated  on  by  Dr.  Bolton  of  Pasedena.  \.o  whom 
the  writer  is  indebted  for  referring  the  case,  and  since  then 
there  had  been  considerable  improvement.  At  the  time  of  her 
ojxTation.  she  was  told  that  her  trouble  was  in  the  accessory 
sinuses  of  the  nose.  The  middle  turbinate  and  much  of  the 
ethmoid  labyrinth  bad  Inen  removed  on  both  sides  and  the  left 
sphenoid  cavit\  was  o])(.'ni.(l  and  repeatedly  irrigated.  She  had 
lately  been  advised  by  Dr.   i'.olton  that  he  suspected  renewed 
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inflammation  and  possibly  suppuration  in  the  right  sphenoid 
cavity,  as  the  discharge  had  again  increased.  He  referred  the 
case  on  account  of  ilhiess. 

On  examination  it  was  seen  that  the  inferior  and  middle 
turbinates  had  been  partially  removed,  exposing  the  anterior 
surface  of  the  sphenoid.  The  left  ostium  was  plainly  seen, 
and  evidently  had  been  enlarged.  The  cavity  seemed  dry.  The 
right  sphenoidal  ostium  could  not  be  seen  or  felt,  some  bands 
of  scar-tissue  interfering.  No  pus  appeared  in  the  front  of  the 
nose  on  either  side.  Stringy  muco-pus  was  seen  clinging  to 
the  posterior  naso-pharyngeal  wall ;  its  removal  caused  come 
gagging.  The  findings  were  thus  not  conclusive  of  present 
sinus  involvement.  Instead,  a  chronic  post-nasal  catarrh  was 
regarded  as  the  cause.  At  a  later  examination  drops  of  pus 
appeared  in  the  sphenoid-ethmoid  niche  on  the  right  side.  On 
removing  some  bands  of  scar-tissue  in  this  locality,  the  sphe- 
noid ostium  came  into  view,  and  muco-pus  was  plainly  seen 
coming  from  this  cavity.  The  ostium  was  enlarged  and  the 
sphenoid  regularly  irrigated  and  dried.  Still  later,  a  fistula 
through  the  sphenoidal  septum  was  found,  proven  by  the  in- 
troduction and  touching  together  of  two  probes,  one  in  each 
sphenoid  cavity.  Still  later  the  adjacent  posterior  ethmoid 
cells  were  found  diseased. 

On  Jan.  ISth  patient  stated  she  had  marked  relief  both  in 
the  decrease  of  the  discharge  and  in  the  absence  of  eye-ache 
and  headache ;  that  she  ha.d  gone  over  a  month  without  head- 
ache, other  than  some  headache  on  the  night  following  the 
operation  to  enlarge  the  ostium — a  relief  not  experienced  in 
years  and  now  had  but  little  discharge  and  seldom  the  objec- 
tionable gagging  attempts  at  its  removal.  The  patient  is  still 
under  treatment,  April  1st,  '06.  The  discharge  has  decreased, 
but  not  entirely  ceased.  The  headaches,  however,  have  never 
recurred. 

Case  4. — Nciiraliric  Poins  in  Byes  and  Headaches — Chronic 
Suppuration  of  Nasal  Accessory  Sinuses  of  Both  Sides, 
Associated  with  Atrophic  Rhinitis. 
Miss  B — .  age  18,  treatment  sought  Sept.  5th.  '05,  on  ac- 
count of  "catarrh."     Onset  five  or  six  years  ago ;  remembered 
when  the  nasal  discharge  began,  but  not  ascribed  to  any  par- 
ticular disease ;   in  the  beginning  had   severe  pains  over    the 
eyes,  occurring  from  time  to  time  and  requiring  medicine  to 
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give  relief.  The  discharge  has  been  constant,  worse  on  right 
side,  mostly  from  in  front,  with  some  odor,  if  the  nostrils  are 
not  daily  cleaned  out,  and  worse  when  she  had  a  "cold."  No 
other  symptoms  except  the  dull  frontal  headaches. 

Stringy  mnco-pus  was  found  on  both  sides,  in  the  middle  and 
superior  meatuses.  The  turbinates  are  moderately  atrophied; 
pus  is  seen  coming  from  the  region  of  the  naso-frontal  duct 
on  each  side  after  being  swabbed  off :  it  reappears  on  blowing 
the  nose.  The  nasal  surface  of  the  right  sphenoid  is  seen  to 
be  covered  with  thick,  red  mucous  membrane  streaked  with 
muco-pus.  The  ostium  could  not  be  seen  until  the  mucous 
membrane  had  been  well  shrunken  with  cocain-adrenalin.  when 
a  dimple  was  apparent.  A  probe  was  introduced  into  this  de- 
pression and  dropped  into  the  cavity;  on  its  withdrawal  a  few 
drops  of  thick  pus  at  once  oozed  out,  a  drop  at  a  time,  as  fast 
as  mopped  away. 

Operative  treatment  was  advised  and  refused.  Patient  re- 
turned two  months  later,  Nov.  6th,  with  complaint  of  pains 
over  both  eyes,  and  dull  headache  for  a  week.  The  same  con- 
ditions were  seen  as  at  the  previous  nasal  examination. 

The  right  middle  turbinate  and  much  of  the  ethmoid  labyrinth 
were  removed  and  the  ostium  of  the  sphenoid  enlarged.  The 
patient  is  still  under  treatment  (April  1st,  '06.)  and  is  much 
improved,  claiming  that  she  uses  but  one  handkerchief  a  day, 
against  the  use  of  four  or  five,  and  that  there  has  been  marked 
rehef  from  the  headache. 

Case  5. — Retrobulbar  Xeuritis,  Rcsulfiiio;  in  Central  Scotoma 
from  Suppuration  in  the  Posterior  Ethmoidal  Cells. 

The  extensive  involvement  of  the  nasal  accessory  sinuses 
confined  to  one  side  and  the  unfortunate  result,  namely,  partial 
blindness  in  one  eye,  and  facial  deformity,  prompts  the  report 
of  this  case  in  sQme  detail. 

C.  G.,  age  46.  sought  treatment  Sept.  12th,  '05,  in  the  Ear, 
Nose  and  Throat  Clinic  of  the  Med.  Dept.  of  the  Univ.  of 
Southern  California.  He  had  had  constant  "nasal  catarrh" 
since  a  boy  of  12  or  13  years  of  age,  always  from  the  right  side 
of  the  nose  and  accompanied  in  the  beginning  by  more  or  less 
pain  in  the  head  and  right  eye.  When  about  16  or  17  the 
trouble  "came  to  a  head."  The  whole  right  side  of  the  face 
and  head  pained  severely  for  many  days.  He  remembered 
particularly  the  pain  deep  in  the  right  eye,  which   felt  as  if 
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the  eye  was  being  forced  out.  The  right  cheek  began  to 
swell  and  pain  as  if  with  the  mumps.  There  was  no  swelling 
of  or  above  the  eyebrow.  The  painful  swelling  of  the  face 
was  below  the  eye.  but  the  eyelid  puffed  out  somewhat.  After 
several  days  of  suffering  an  operation  was  attempted.  He  was 
taken  to  a  Brooklyn  hospital  and  a  preliminary  operation 
(tracheotomy)  was  done,  but  further  operation  was  abandoned 
on  account  of  the  patient's  bad  condition.  His  life  was  de- 
spaired of.  The  cheek  abscess  finally  broke ;  marked  relief 
from  pain  followed ;  foul-smelling  pus  escaped  for  several 
weeks  through  the  cheek.  The  fistula  finally  healed  but  the 
cheek  bone  remains  thick,  hard  and  prominent  to  the  present 
time.  The  nasal  discharge  had  also  persisted,  but  no  more 
bad  symptoms  had  arisen.  He  dated  and  attributed  the  eye 
trouble  to  the  abscess  inside  of  the  cheek.  He  remembered  that 
his  vision  was  perfect  up  to  that  attack  and  that  he  was  blind 
thereafter ;  that  he  could  not  count  the  fingers  of  his  hand 
when  held  before  his  eye,  and  that  all  objects  looked  hazy. 
Gradually  the  eyesight  improved  somewhat.  When  he  looks 
directly  at  an  object  he  cannot  distinguish  it.  but  must  look  a 
little  to  one  side  of  it.  Also,  he  remembered  that  his  right  eye- 
ball did  not  move  well  for  a  long  time  after  the  attack  and  still 
is  sluggish  in  its  movements. 

H.vaiiiiiiation. — Marked  disfigurement  of  the  right  side  of 
the  face.  The  malar  region  of  the  right  side  measures  trans- 
versely 2  cm.  more  than  that  of  the  left.  The  nasal  process  of 
the  right  superior  maxillary  bone  shares  in  the  thickening. 
There  is  a  small  scar  under  the  lower  border  of  the  malar  bone, 
at  the  site  of  the  fistula ;  also  a  scar  of  the  neck  from  the 
tracheotomy  wound.  The  alveolar  process  of  the  right  side 
shows  a  prominent  ridge  from  the  second  bicuspid  tooth  up- 
ward, with  the  alveolar  mucous  membrane  firmly  adherent  (he 
remembers  that  the  abscess  also  discharged  into  the  mouth  in 
this  locality).  The  right  nasal  cavity  is  almost  completely 
blocked  up  with  tough,  red  polyps  covered  with  crusts  and  pus. 
The  septum  is  greatly  deflected,  almost  completely  blocking  the 
left  side  of  the  nose,  which  is  otherwise  apparently  normal. 
Posteriorly,  the  right  choana  was  fairly  well  blocked  up  with 
a  firm  red  polyp. 

( )n  removing  several  polyps  from  the  right  side  of  the  nose, 
the  view  of  the  interior  looked  as  if  the  septum  were  entirely 
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gone,  so  great  is  the  deflection.  The  inferior  turbinate  was 
seen  to  be  hypertrophied,  the  upper  part  of  the  nose  was  full 
of  polyps  and  crusts  covered  with  pus.  On  removing  these 
the  antral  wall  was  seen  to  be  soft  and  showed  several  perfora- 
tions through  which  pus  escaped.  The  whole  of  the  nasal  wall 
of  the  right  antrum  was  removed,  exposing  a  large  antrum 
full  of  polyps  and  pus.  This  was  easily  accomplished  without 
an  external  operation,  due  to  the  septal  deflection  and  the  com- 
plete absorption  of  the  bony  part  of  the  antral  wall.  In  fact, 
the  nasal  wall  of  the  antrum  consisted  of  greatly  thickened 
mucous  membrane.  The  antrum  was  cleaned  out  and  dried. 
Its  walls  were  covered  with  thickened  muco-periosteum  and 
ao  necrosed  bone  could  be  seen  or  felt.  Later  the  remains  of 
the  middle  turbinate  and  the  ethmoid  labyrinth  were  removed. 

The  bony  cell  walls  had  also  been  absorbed,  leaving  a  gru- 
iuous  mass  of  hypertrophied  mucous  membrane,  polyps  and  pus, 
On  cleaning  this  away,  the  naso-frontal  duct  was  plainly  seen, 
and  a  large  frontal  sinus  explored.  The  frontal  sinus  was 
empty  and  its  mucous  membrane  felt  smooth  and  fairly  thin. 
Posteriorly,  above  and  behind  the  sphenoid  a  large  irregular 
cavity  presented  after  removal  of  several  polyps,  evidently  a 
large  posterior  ethmoidal  cell.  This  cavity  was  somewhat 
larger  than  the  terminal  phalanx  of  the  middle  finger,  extend- 
ing backwards  to  a  point  9  cm.  from  the  anterior  nasal  spine, 
and  overlapped  the  sphenoid  cell.  It  was  lined  with  thin,  pale, 
muco-periosteum.  The  sphenoid  ostium  was  seen  to  be  about 
1.5  cm.  above  the  upper  limit  of  the  posterior  choana :  a  probe 
passed  in  about  2  cm.  into  a  small,  shallow,  empty  sphenoidal 
cavity. 

At  present,  Feb.  1st,  '06,  the  intranasal  examination  shows 
that  the  antrum,  large  posterior  ethmoidal  cavity,  and  the 
right  nasal  chamber  form  one  large  cavity,  into  which  opens 
above  the  naso-ffontal  duct  (6.5  cm.  from  the  anterior  nasal 
spine)  and  behind  the  small  sphenoidal  ostium. 

The  following  measurements  of  this  combined  cavity  were 
made  by  use  of  graduated  probes  and  are  very  nearly  correct : 

d.)  Maxillary  Antrum:  Height  3  cm.,  width  3  cm.,  depth 
3  cm.  The  outer  angle  of  the  antrum  is  6  cm.  from  the  nasal 
septum,  making  an  unusually  wide  nasal  cavity. 

(2.)  Posterior  Ethmoid  Cell:  Height  1.7  cm.,  width  1.7 
cm.,  depth  2.5  cm.  Its  posterior  wall  is  9  cm.  from  the  anterior 
nasal  spine. 
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(3.)  The  sphenoid  ostium  is  small,  7.25  cm.  from  the  an- 
terior nasal  spine,  and  a  probe  can  be  introduced  through  it  to 
a  depth  of  2.25  cm.  The  cavity  seems  to  be  shallow  and  empty; 
no  pus  has  been  seen  coming  from  it. 
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It  is  difficult  to  say  which  sinus  was  the  cause  of  the  retro- 
bulbar neuritis.  The  history  of  the  violent  attack  of  inflamma- 
tion followed  by  rupture  of  the  anterior  wall  of  the  antrum, 
apparently  through  the  canine  fossa,  points  to  this  cavity  as 
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an  orbital  abscess  may  have  occurred  siiniiltaneously.  How- 
ever, the  patient  states  quite  positively  that  the  swelling  was 
below  the  orbit,  and  that  there  was  no  redness  or  swellinjj  of 
the  eye  and  no  bulging  of  the  eye-ball,  all  of  which  would  be 
expected  in  an  orbital  abscess  of  the  size  indicated  by  his  his- 
tory.    Also,  an  orbital  fistula  would  have  more  likely  resulted. 

The  presumptive  evidence,  therefore,  points  more  strongly 
to  the  suppurative  inflammation  in  the  ethmoid  labyrinth,  which 
must  have  been  most  severe.  The  size  and  position  of  the 
posterior  ethmoid  cell  indicates  that  in  this  case  it  likely  enters 
into  the  formation  of  the  optic  foramen  as  demonstrated  by 
Onodi.  In  such  cases,  Onodi  states  that  the  septum  between 
the  nerve  and  the  cell  is  always  as  "thin  as  the  thinnest  paper." 
Inflammation  of  the  nerve  would  in  this  case  easily  occur  dur- 
ing the  severely  acute  attack.  In  fact,  it  is  difficult  to  see  how 
the  nerve  would  have  escaped  being  affected. 

I  am  greatly  indebted  to  Dr.  W.  D.  Dilworth,  who  was  in- 
terested in  the  case,  for  the  following  report  of  the  eye  con- 
dition : 

Right  Eye.  Direct  central  vision,  zero.  When  eye  is 
directed  25  to  30  deg.  either  above  or  below,  to  the  right  or  left, 
of  the  type,  he  has  2-60  vision,  which  lenses  do  not  improve! 
External  appearance,  normal;  extrinsic  muscles  act  normally. 
Reaction  of  pupil,  normal;  lens  and  media  are  clear;  fundus 
normal,  except  for  atrophy  of  fibers  of  the  temporal  segment 
of  the  optic  disc.  Form  field,  normal.  Absolute  central  "scoto- 
ma, (see  chart),  extending  from  10  deg.  nasal  to  22  deg. 
temporal,  and  from  20  deg.  superiorly  to  12  deg.  inferiorly. 
Perception  for  colors  is  so  poor  that  color  field  cannot  be  re- " 
corded.     Diagnosis :     Retrobulbar  atrophy. 

l.cff  Eye.     Normal,  except  for  refractive  error.     When  cor- 
rected vision  is  6-6. 
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HERPES  ZOSTER  AURIS. 
^.^    Dkrkick  T.  \.\n..  ^[.  D.. 

ClXCIXXATl. 

Herpes  zoster  auris.  or  herpes  zoster  aiiricularis,  is.  judgin£]f 
from  the  mea.s^er  reports  found  in  Hterature.  one  of  the  rarest 
of  diseases.  A  careful  search  through  the  Index  Medicus  and 
other  sources  at  nn  command  shows  scarcely  anything  pre- 
sented to  the  profession  in  America  on  this  subject  since 
Green's  paper  published  in  the  Transactions  of  the  American 
Otological  Society  in  1S74.  Prof.  Gruber  saw  only  five  cases 
among  twenty  thousand  aura!  cases  of  all  kinds.  The  text 
books  recognize  the  disease,  but  few  authors  mention  any  cases 
of  their  own.  Politzer  giyes  a  page  on  the  subject ;  Barr  gives 
four  lines ;  P)uck,  twelve  lines ;  Roosa  does  not  mention  it. 
Dench  gives  two  pages  excellently  describing  the  disease ; 
P)Urnett  gives  three  and  a  half  pages  and  explains  the  disease 
fully ;  the  American  Text-Book  of  Diseases  of  the  Eye,  Ear, 
Nose  and  Throat,  has  three  lines  by  one  writer,  four  lines  by 
another,  and  two  lines  by  a  third  on  the  subject;  Posey  and 
Wright  on  the  "Ear,  Nose  and  Throat,"  give  seven  lines. 

By  herpes  zoster  auris  we  do  not  refer  to  the  occurrence  of 
a  bleb  or  two,  not  uncommonly  seen  accompanying  a  severe 
supj)urative  inflammation  of  the  deeper  structures,  but  to  the 
idiopathic  form  which  starts  as  herpes  and  ends  as  herpes, 
presenting  pain  and  the  characteristic  eruption  as  prominent 
symptoms  and  an  uncomi)licated  picture  of  herpes. 

Cask  Report. — J.  W.,  age  29.  toolmaker  by  trade,  a  robust, 
well-nourished  male,  enjoying  unusually  good  health,  and  pre- 
senting no  striking  evidence  of  a  neuropathic  predisposition, 
with  a  negative  family  history  as  regards  nervous  disorders,  a 
negative  personal  history  as  regards  the  same,  consulted  me 
on  February  24,  1902. 

Present  History. — ^Two  days  ago  he  came  out  of  his  work- 
shop in  an  overheated  state  and  stood  twenty  minutes  in  a 
cold  wind  waiting  for  a  street  car.     X'ext  morning  he  noticed 
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his  right  ear  was  stopped  up,  accompanied  by  sHght  twinges 
of  pain  in  this  ear.  At  10  :30  o'clock  the  following  night,  he 
had  sudden  severe  pain  in  the  ear,  and  at  1 :30  a.  m.  the  pain 
had  increased  to  an  unbearable  agony.  He  dressed  himself 
and  walked  a  few  squares  to  my  residence,  ringing  me  up. 
When  I  saw  him  he  was  holding  his  hand  to  his  ear  and  rock- 
ing back  and  forth  with  pain.  I  naturally  inferred  that  he 
was  suffering  from  an  acute  attack  of  otitis  media. 

Examination  revealed  a  normal  drum  membrane,  but  on  the 
posterior  wall  of  the  auditory  canal  close  to  the  membrana 
tympani  was  seen  a  large  bleb  slightly  dark  in  color  as  if  it 
contained  serum  and  a  small  amount  of  blood.  The  probe 
test  showed  that  the  bleb  was  raised  epithelium  and  contained 
fluid.  Cocain  and  adrenalin  were  used  and  the  blister  incised, 
a  painless  procedure,  evacuating  a  quantity  of  blood-stained 
serum.  The  pain  was  not  relieved  in  the  least.  Further  ex- 
amination revealed  an  exquisitely  sensitive  mastoid.  Tempera- 
ture 98;  pulse  72.  Thinking  that  there  must 'be  some  middle 
ear  involvement,  the  caucd  was  thoroughly  sterilized  and  the 
membrana  tympani  incised  at  the  lower  posterior  attachment 
to  tiie  annnlus,  a  distance  of  8  mm.  Xo  fluid  presented  and 
the  canal  was  carefully  plugged,  and  the  patient  sent  home  sup- 
plied with  four  quarter-grain  morphin  tablets  with  the  instruc- 
tion to  take  one  and  repeat  in  an  hour  or  two  if  not  relieved. 

Next  morning.  February  25th.  the  patient's  condition  was 
unchanged  excepting  that  he  was  worn  out  with  pain,  which 
had  been  unremitting.  He  had  not  slept  at  all— had  taken  the 
morphin  tablets  hourly  without  relief,  the  only  effect  being 
that  they  ])roduced  drowsiness.  Temperature  98 :  pulse  72. 
The  patient  fainted  while  attempting  to  walk  across  the  room. 
The  auditory  canal  was  dry,  the  membrana  tympani  injected 
along  the  line  of  incision,  but  no  secretion  was  present.  His 
I)ain  was  deep  imthe  ear  and  over  the  mastoid.  The  mastoid 
region  was  very  tender  but  not  reddened. 

Evening  of  February  2r)th.— j'ain  has  lasted  all  day.  Pre- 
.scril  ed  1')  grains  trional  to  take  at  10  p.  m.  and  a  saline  purge 
ordered.  *  The  auditory  canal  was  plugged  with  cotton,  and 
the  ear  and  side  of  the  head  were  confined  under  a  large  mass 
of  cotton  with  a  roller  bandage. 

February  20th. — Patient  slept  some  after  taking  the  trional ; 
feels  weak  and  complains  continually  of  deep-seated  i^ain  in 
the  ear  and  in  the  mastoid  reirif)!!.      Has  an  ashen  color  and 
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an  anxious  expression.  Inspection  shows  a  crop  of  ten 
vesicles  over  the  tip  of  the  mastoid  and  just  below  on  the  side 
of  the  neck,  the  lowest  beings  the  largest.  The  auditory  canal 
is  dry  and  the  bleb  on  the  posterior  wall  is  drying  up.  The 
incision  in  the  niembrana  tympani  has  healed.  The  posterior 
wall  of  the  auditory  canal  is  sensitive  to  touch,  as  is  also  the 
skin  over  the  mastoid.  Ordered  salol  gr.  x.  phenacetin  gr.  v, 
three  hourly. 

Evening  of  February  "-^fith. — Pain  less  severe.  The  large 
blebs  over  the  tip  of  the  mastoid  have  coalesced  and  recent 
smaller  ones  are  seen.     Temperature  90. 

February  29th.— Permitted  to  come  to  town  in  order  to 
have  a  photograph  taken  of  the  ear.  The  appearance  at  that 
time  is  as  shown  in  the  photcigraph  here  presented.  Feels 
weak  and  nervous,  and  complains  of  the  pain. 

March  1st. — Still  has  some  pain,  but  is  improving.  The 
hearing  is  improving.  The  vesicles  are  smaller  and  wrinkled ; 
the  contents  like  thickened  serum.  Air  enters  the  middle  ear 
with  a  dry  sound. 

March  8th. — -Xo  sloughing.  The  eruption  has  dried  up  and 
a  new  scarf  skin  has  formed  under  the  dried  eruption.  There 
is  paresthesia  of  the  parts,  but  pain  is  no  longer  present. 
Patient  feels  well,  hearing  normal. 

Three  years  later. — No  return  of  symptoms. 

An  excellent  description  of  the  disease  is  to  be  found  in 
Burnett's  "Treatise  on  the  Ear."  He  denominates  the  affec- 
tion "Idiopathic  Herpes  Zoster  Auricularis,"  and  states  that  it 
is  a  distinct  disease  of  its  own  class.  His  description,  and,  in 
fact,  the  description  to  be  found  in  all  sources  available  to  me, 
mentions  the  eruption  as  occurring  on  the  auricle  itself,  either 
the  front  asix;ct  due  to  involvement  of  the  auriculotemporal,  a 
branch  of  the  trigeminus,  or  on  the  posterior  surface  of  the 
auricle,  due  to  an  involvement  of  the  auricularis  magnus, 
a  branch  of  the  third  cervical. 

Gruber  has  observed  herpes  of  the  auditory  canal  and  mem- 
brana  tympani  accompanied  by  great  pain  and  deafness,  and' 
states  that  he  has  no  doubt  that  the  herpetic  eruption  occurs 
in  the  mucous  membrane  of  the  middle  ear,  basing  his  suppo- 
sition on  the  fact  that  it  has  been  noticed  on  other  mucous 
surfaces,  notably  the  soft  palate.  Hartman.  also,  has  observed 
the  eruption  on  the  membrana  tympani. 
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In  Donch's  admirable  text-book  on  the  ear,  we  find  a  e^ood 
description  of  the  disease.  He  states  that  it  is  extremely  rare 
and  is  essentially  the  same  as  herpes  zoster  elsewhere.  In 
Politzer's  text-l)ook  there  is  published  a  good  lithographic  draw- 
ing of  a  case  in  which  the  anterior  surface  of  the  auricle  was 
involved,  and  a  good  description  of  the  disease  in  question. 
He  states  "the  situation  depends  on  whether  the  herpes  is 
caused  by  an  affection  of  the  trigeminus  (the  anterior  surface) 
or  the  great  auricular  (posterior  surface)  or  the  ganglion  be- 
longing to  these  nerves."  I  think  he  refers  to  the  otic  ganglion 
(or  Arnold's  ganglion).  He  mentions  pain  as  the  prominent 
subjective  symptom,  and  the  characteristic  eruption  as  the  ob- 
jective one. 

Most  authors  mention  fever  as  a  symptom,  but  Politzer 
states  that  it  is  sometimes  present.    In  my  case  it  was  absent. 

Politzer  and  others  have  observed  facial  paralysis  on  the 
affected  side.  This  would  seem  to  indicate  involvement  of 
the  otic  ganglion,  which  I  believe  has  a  branch  of  the  facial 
entering  it.     The  facial  palsy  was  only  temporary. 

There  is  a  type  of  herpes  zoster  called  "Herpes  Zoster  Gan- 
grenosus  Hystericus."  Politzer  saw  such  a  case.  The  erup- 
tion was  located  on  the  tragus  and  antitragus.  accompanied  by 
excruciating  pain  and  characterized  by  necrosis  of  tissue  in  the 
area  affected,  followed  by  deep  u'.cers  and  healing  by  cicatri- 
zation, resulting  in  deformity. 

I  wish  to  call  attention  to  the  unusual  site  of  the  eruption 
in  my  case.  Neither  the  front  nor  the  rear  aspect  of  the 
auricle  was  involved,  but  the  eruption  occurred  on  the  pos- 
terior wall  of  the  auditory  canal  near  the  drum  membrane  and 
in  the  region  of  the  mastoid  tip.  There  is  no  case  on  record 
like  it  that  I  could  finrl.  That  it  was  herjX's  zoster  and  nothing 
else,  there  is  not  the  slightest  doubt,  for  it  ran  a  typical  zoster 
course.  Hay  (1)  of  San  Francisco,  says,  "So  typical  is  the 
eruj)ti()n  of  herpes  zoster  that  among  the  frequently  confusing 
appearances  met  with  in  other  diseases  of  the  skin,  herpes 
zoster  stands  as  a  definite  clinical  entity." 

Etiology. — I  could  find  no  authority  among  the  great  pio- 
neers and  teachers  in  otology  who  would  an\'  more  than  gen- 
eralize on  the  etiology. 
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Dench  (2)  refers  to  the  neurotic  diathesis,  dietary  indiscre- 
tions, faulty  assimilation,  improper  and  insufficient  food  as 
remote  causes,  and  taking  cold  and  local  irritation  as  exciting 
ones.  Briihl  and  Politzer  mention  lymph  glandular  enlarge- 
ments in  front  of  and  behind  the  ear.  The  observation  of  the 
lymph  glandular  enlargement  preceding  the  eruption  and, 
therefore,  entering  in  the  etiology  of  zoster  in  other  regions 
of  the  body,  was  first  made  by  Barthelemy  (4)  in  1891,  and 
has  been  corroborated  by  Raudoin  (o),  Winfield  (6),  Howard 
(7),  and  others.  Striimpell  (S)  has  also  verified  this  observa- 
tion, and  Hay  (1)  (whose  excellent  article  I  freely  quote  and 
whose  citations  I  make  free  to  use),  states  that  "there  seems 
no  reasonable  doubt  that  adenopathy  precedes  the  eruption." 

The  work  of  Grindon  (9)  is  notable,  and  worthy  of  men- 
tion. He  endeavors  to  separate  the  secondary  zoster  from  the 
true  idiopathic  type,  and  explains  the  former  as  being  what 
he  calls  '^zosteroids."  By  zosteroids  he  means  any  herpetic 
eruption  which  accompanies  and  is  caused  by  a  local  pathologic 
state.  The  following  are  mentioned:  (1)  Chronic  peripheral 
irritation;  (2)  traumatism:  (3)  pressure  on  nerve  trunks 
(osteophytes,  perineural  infiltrations,  perineuritis,  adhesions)  ; 
(4)  mfiltration  of  a  nerve  or  ganglion  from  some  neoplasm 
adjacent;  (5)  irritating  substances,  such  as  lactic  or  uric  acid 
in  the  blood.  The  eruptions  due  to  these  and  other  like  influ- 
current    types    are    nearly    always    the    so-called    "zosteroids." 

Eliminating  this  group  and  also  other  known  types,  such 
as  arsenical  neuritis,  etc..  we  still  find  a  large  number  of  cases 
that  cannot  be  satisfactorily  accounted  for  other  than  by  as- 
suming the  presence  of  some  infectious  agent.  The  following 
arguments  in  favor  of  the  infectious  theory  are  advanced  by 
Hay:  "(a)  The  attacks  occur  more  frequently  in  the  spring 
and  autumn  moivths  (Weis)  (19).  (b)  It  is  more  common  in 
low  altitudes,  (c)  The  course  is^  similar  to  other  infectious 
cxanthematous  disea.ses.  (d)  True  zoster  rarely  recurs;  this 
seems  to  argue  a  certain  immunizing  influence,  (e^  The  re- 
current types  are  nearly  always  the  so-called  'zosteroids.' 
(f)  Family  epidemics  arc  reported  (Jamicson)  (10).  (g) 
Bacteria  have  been  found  in  a  fatal  case  affecting  the  face,  ob- 
served by  Graham  (11).  (h)  The  constitutional  symptoms 
are  out  of  proportion  to  the  local  neuritis  present  (I'nna) 
(12)."    All  tliese  argue  a  general  infection. 
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Neurasthenia  has  been  credited  with  causing  zoster,  but  in 
hysteria,  mental  worry,  etc.,  Cabot  (14)  states  that  the  blood 
count  is  normal,  while  in  zona.  Icucocytosis  is  demonstrable. 
Hay  advances  this  argument  to  show  that  hysteria  is  not  the 
cause.  He  does  this  to  clear  the  way  for  the  infectious  theory 
and  thinks  that  the  neurotic  manifestations  are  the  result,  not 
the  cause  of  zoster.  The  "hysterical  herpes  zoster  gangren- 
osus,"  \'an  Harlingen  ( 13)  states,  is  not  true  zoster,  but  a  sim- 
ple local  gangrene.  The  eruption  on  one  side  of  the  body  with 
the  symptoms  of  general  infection,  like  general  lymphadenitis, 
seems  to  strengthen  the  theory  of  infection  as  the  cause.  Those 
cases  of  zoster  following  an  injury  may  be  due  to  the  entrance 
of  the  specific  infection  through  the  infected  ])art.  because 
Rosenbach  and  Kast  (15)  have  shown  that  wounds  kept 
aseptic  are  not  followed  by  zoster  eruptions.  The  curious  fact 
that  only  a  single  nerve  tract  is  involved  in  zoster,  seems  at 
first  to  be  incompatible  with  the  infectious  theory,  but  in  ar- 
senical and"  coal-gas  poisoning,  there  is  but  a  single  tract  in- 
volved, and  yet  there  is  in  each  of  these  a  profound  systemic 
{xiisoning. 

A  careful  microscopic  examination  of  a  lymph  glaml  ex- 
tracted from  a  zoster  case,  under  the  most  rigid  aseptic  precau- 
tions by  Hay  (1),  demonstrated  the  presence  of  a  large  num- 
ber of  micro-organisms,  evidentiv  pathologic,  but  not  classified, 
and  many  unknown  thread-like  bodies.  This  finrling  argues 
in  favor  of  the  infectious  theory. 

Osfer  (IT)  mentions  herpes  as  occurring  in  trifacial  neu- 
ralgia, cerebro-spinal  meningitis,  febricula.  malaria,  pneumonia, 
and  typhoid  fever :  but  these  are  not  the  idiopathic  forms  of 
zoster.  Writing  of  true  zoster,  he  states:  "The  researches  of 
Head  and  Campbell  make  it  jiossible  that  herpes  zoster  is  an 
acute  sj)ecific  disease  of  the  nervous  system,  with  localization 
in  the  ganglion  of  the  posterior  roots."  I  have  been  impressed 
in  my  ob.servation  and  study  of  this  disease.  \h\\  the  true  types 
of  zoster  are  essentially  ganglionic  in  origin. 

We  note  in  the  herpes  zoster  ()])hthalmieus.  that  the  affection 
is  probably  ganglionic,  and  in  this,  my  case  of  herpes  zoster 
auris,  there  was  probably  an  inflammation,  due  perhaps  to  in- 
fection in  the  ganglion  that  exist  on  the  sensory  root  of  the 
third  cervical  or  some  ganglion  supplying  nerves  to  the  region 
affected.     Tf  the  otic  ganglion  had  been  implicated,  we  would 
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have  had  the  pinna  involved  with  eruption,,  associated  perhaps 
Avith  facial  paralysis.  ^ 

Pa/Ao/.a,     Barensprung  (10)  first    demonstrated    a„    ,n- 
flammafon  of  the  ganglion  in  the  sensory  root  of  the  spinal 
nerve  m  zoster   and  Osier  (17)  states  that  there  is  an  'a' me 
hemorrhag,c  mflammation  in  this  ganglion.     "There  are  hem 
orrhages  and  mflammatory  foci,  with  destruction  oTcer  ain  o 
the  ganghon  cells."    On  the  other  hand,  Dubler  (18)  demon 
strated  a  peripheral  neuritis  with  entire  absence  of  centraldis- 
renne^Ht'r"^^  '''"--  '^^  '°"""  '^ '^^'  iritis'  atd 
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diseafeTuall'''''  '•""  ''  '^'  ''"'  '''''''  ^'^^-h^--  ^  ^^^^-te 
aisease  usually  running  an  acute  course. 

2  Herpes  zoster  auris  is  very  rare,  but  has  been  observed  bv 
a  number  ot  noted  authorities.  J^^r^ea  Dy 

3  It  may  involve  the  membrana  tvmpani,  as  well  as  deeoer 
parts  of  the  auditory  canal.  -     t^      '    ^   ^^e"  as  deeper 

4  Herpes  zoster  is  most  likely  an  acute  infectious  disease 
::nrr;^nTve"^-  '''  ^"^"^  ^^^^  ''^^  ^  ^'^  ^^^^^o^T^ 

pr:c^t^^.  '  ^^"°"  ^"^^-'^^'>'  P---  -^  P-bably 

6  Treatment  is  of  little  avail;  the  disease  usuallv  runs  a 
rapid  course  and  heals  spontaneously.  ■ 
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DISCUSSION. 

Dr.  E.  M.  Holmes,  Boston,  recited  a  case  he  had  8  or  9 
years  ago  where  he  was  called  at  night  to  see  a  woman  30  years 
of  age  with  a  perfect  past  history.  She  had  been  suffering 
pain  for  two  hours  in  her  left  ear;  it  was  intense  and  neurotic, 
coming  on  in  j:)aroxysms.  Examination  of  the  ear  showed 
nothing  abnormal,  and  the  canal  looked  normal.  The  nose  and 
throat  were  negative.  He  thought  it  fight  be  a  reflex  from  a 
tooth,  but  they  were  perfect  and  the  only  explanation  along 
that  line  would  be  the  so-called  pulp  stone  which  could  not  be 
diffentiated.  The  Eustachian  tube  was  catheterized  with  the 
head  forward.  She  was  given  quite  an  amount  of  morphin 
during  the  night,  but  she  had  the  pain  the  following  day. 
Heat  and  cold  was  tried  without  effect.  In  3G  hours  a  bleb 
occurred  at  the  outside  portion  of  the  canal,  and  that  afternoon 
there  were  several.  The  pains  subsided  after  a  few  days  and 
then  again  occurred.  Three  months  later  she  had  a  general 
herpes  extending  over  several  intercostal  nerves.  This  patient 
was  seen  within  a  year.  The  doctor  was  surprised  to  find  a 
condition  so  rare  beginning  in  the  ear  the  cause  for  which  he 
was  unable  to  find.  He  thought  the  ganglion  theory  rather  a 
hard  one  to  prove. 

Dr.  Wendell  C.  Phil'.ips.  Xew  York,  thought  that  herpes 
appearing  about  the  ear  was  perhaps  almost  as  common  as  the 
same  affection  appearing  in  other  parts  of  the  body.  It  was 
seen  with  comparative  frequency  and  he  has  often  observed 
it  in  the  large  clinics  over  which  he  presides.  So  far  as  his 
clinical  experience  went,  herpes  appearing  about  the  ear  was 
exactly  the  same  as  when  it  appeared  in  other  parts  of  the 
body. 

Dr.  D.  T.  Vail,  in  closing,  said  that  since  writing  the  paper 
he  had  seen  a  number  of  cases  of  herpetic  manifestations  about 
the  ear,  where  deep  seated  infective  processes  were  at  work. 
He  agreed  with  Dr.  Phillips  that  herpes  was  frequent  in  clinics 
but  they  all  came  for  some  suppurative  disease  of  the  ear,  and 
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such  cases  should  be  classified  as  "zosteroids"  and  not  true 
herpes  zoster.  The  case  reported  by  Dr.  Holmes  he  thought 
was  one  analogous  to  his  own.  His  principal  object  in  writing 
the  paper  was  to  call  attention  to  a  neglected  chapter  in  otology. 
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SARCOMA  OF  THE  NASOPHARYNX— TREATMENT 
BY    INJECTIONS    OF    ADRENALIN.* 

By  John  Edwix  Rhodes,  M.  D., 

CHICAGO. 

The  prognosis  of  sarcoma  of  the  nasopharynx  is  so  uni- 
formly bad  that  any  treatment  that  ofifers  hope  for  either 
the  amehoration  of  the  symptoms  or  a  possibiHty  of  cure  de- 
serves our  attention.  Havino-  recently  had  an  opportunity 
of  trying  a  remcd}-  in  an  inoperable  and  unfavorable  case  of 
sarcoma  of  the  rhinopharynx  with  encouraging  results,  I  wish 
to  present  the  method  employed  to  the  Fellows  of  the  associa- 
tion with  the  hope  that  it  may  be  foinid  worthy  of  further 
trial  in  other  cases.  The  treatment  employed  was  first  sug- 
gested by  Mahu,  in  1903,  and  recently  used  in  a  case  of 
carcinoma  of  the  rhinopharynx  by  licrdicr  and  Falabert  with 
very  marked  benefit. 

Mrs.  B.  G.,  22  years  of  age,  married  seven  months,  was 
sent  to  me  January  19,  1906,  by  G.  E.  Turrill  of  Cleveland, 
Ohio.  Her  mother  was  living  and  well,  and  her  father  had 
died  of  erysipelas,  following  an  injury.  There  was  no  history 
of  hereditary  disease  in  the  family.  She  had  not  been  well 
for  about  twelve  years,  and  for  the  last  three  years  had  been 
subject  to  attacks  of  bronchitis.  She  had  measles  in  child- 
hood, and  had  had  several  attacks  of  tonsillitis  in  the  preced- 
ing three  years.  She  said  thct  she  had  had  a  growth  re- 
moved from  the  back  of  her  throat  five  years  ago,  and  that 
this  had  been  growing  for  seven  years  previously.  She  had 
complete  relief  from  all  the  symptoms  connected  with  this 
growth  by  the  operation,  and  had  no  further  trouble  until- 
seven  months  ago,  about  the  time  of  her  marriage.  The 
early  s\ni])toms  were  those  of  a  cold  in  the  head,  and  she 
had  been  under  treatment  since  the  condition  first  appeared. 
Alx)ut  this  time  she  had  an  attack  of  what  was  diagnosticated 
pertussis,  and   the   growth   in   the   throat  which   had   been   in- 


*Read  at  the  28th  Annual  Congress  of  the  American  Laryngologl- 
cal  Association,  Niagara  Falls,  N.  Y.,  June  2,  1906. 
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creasing  in  size  slowly  before  that  time,  began  to  grow  more 
rapidly,  and  continued  to  enlarge  until  about  two  months 
previous  to  her  visit,  since  which  time  it  had  seemed  to  re- 
main stationary. 

When  first  seen  she  complained  of  a  large  growth  in  the 
back  of  the  throat,  completely  obstructing  the  nasal  passages, 
so  that  no  air  entered  them  at  all ;  she  also  had  marked  loss 
of  hearing  progressively  increasing,  severe  pains,  at  times, 
in  the  back  of  the  neck,  radiating  to  the  vertex,  a  profuse  dis- 
charge in  the  nares,  which  could  not  be  completely  removed, 
because  of  the  obstruction,  and  also  symptoms  of  dryness  of 
the  throat,  etc.,  from  the  necessity  of  breathing  through  the 
mouth  continually.  There  had  been  a  constant  loss  of  weight, 
declining  from  a  normal  weight  of  125  pounds,  seven  months 
ago,  to  92  at  that  time.  Her  appetite  was  poor,  but  there 
had  been  no  fault  of  digestion  and  the  bowels  were  regular. 
The  tongue  was  thickly  coated  and  dry.  Her  menses  had 
been  regular  and  normal.  She  said  she  had  become  nervous 
of  late.  The  patient  was  much  emaciated  and  pale,  but  her 
strength  was  comparatively  good,  and  she  was  able  to  come 
to  the  ofiice  for  treatment  during  the  time  I  had  her  under 
observation,  although  an  increasing  weakness  was  evident. 
She  breathed  through  her  mouth,  and  her  voice  was  the 
characteristic  voice  found  in  complete  nasal  occlusion.  The 
temperature  was  98  F.,  and  the  pulse  128,  feeble,  of  small 
volume,  but  regular.     The  heart  and  lungs  were  normal. 

The  nasal  cavities  were  free  anteriorly,  but  the  choanae 
were  completely  occluded,  and  the  nares  were  partly  filled 
with  thick  mucus.  The  tonsils,  uvula,  palate,  tongue  and 
larynx  were  normal.  A  tumor  mass  presented  on  the  pharyn- 
i^eal  wall,  descending  to  the  level  of  the  laryngeal  vestibule, 
and  gradually  sloping  forward  and  upward  behind  the  velum 
palati,  pressing  fhe  latter  forward  against  the  posterior  molars 
of  the  upper  jaw.  Palpation  showed  this  tumor  to  be  attached 
on  its  posterior  aspect  only,  as  the  finger  could  be  forced  be- 
tween it  and  the  soft  i)alate  and  choanae.  and  the  Eustachian 
cushions  could  be  felt  by  firm  pressure.  So  the  tumor  had  a 
broad  base  of  attachment  on  the  nasopharyngeal  and  pharyn- 
geal wall,  and  undoubtedly  originated  from  the  former.  It 
was  firm,  but  not  hard,  and  somewhat  lobulated  and  was  [)ink- 
ish  white  in  color,  and  on  raising  the  soft  palate,  its  surface 
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was  seen  to  be  mottled  with  brij^ht  red  spots.    It  did  not  bleed 
easily,  and  there  were  no  points  of  ulceration. 

A  diagn(3sis  or  sarcoma  was  made,  and  I  sent  her  to  the  hos- 
pital, and  the  next  day  removed  a  mass  of  the  growth  for 
microscopic  examination.  This  showed  a  spindle  celled  sar- 
coma, highly  cellular  with  many  lymphoid  cells.  Considering 
everything  in  the  case,  especially  the  certainty  of  a  speedy  re- 
currence of  the  growth,  an  operation  could  not  be  advised, 
and  at  the  solicitation  of  the  husband  that  something  be  done, 
I  made  injections  of  adrenalin  into  the  substance  of  the  tumor, 
daily.  For  this  purpose  I  used  a  needle  long  enough  to  reach 
the  tumor  through  the  nasal  cavities.  I  had  the  following  so- 
lution prepared  by  my  druggist : 

Adrenalin   chlorid    Gm.  0.12 

Acid   boric    0.60 

Chloretone   0.025 

Aqua  destillata 15. 

Misc. 

Ten  minims  equal  five  milligrams  of  adrenalin  chlorid. 

An  injection  of  five  minims  of  this  solution  was  made  into 
the  faucial  portion  of  the  growth  on  January  25th,  and  a 
1-1000  solution  of  the  same  was  swabbed  over  the  surface. 
About  twenty  minutes  after  the  injection  she  had  some  nausea, 
but  there  was  no  faintness  or  any  appreciable  effect  on  the 
pulse.  An  ulcerated  spot  had  appeared  on  the  anterior  sur- 
face of  the  soft  palate,  due  to  its  being  crowded  against  the 
left  posterior  molar  by  the  pressure  forward  of  the  tumor,  so 
the  injection  was  made  into  the  portion  of  the  tumor  directly 
behind  the  ulcerated  spot. 

On  the  2?th  I  injected  ten  minims  of  the  solution  into  an- 
other place.  On  the  following  day  I  injected  the  tumor 
through  the  right  naris.  and  the  next  day  through  the  left. 
In  this  way  I  alternated  the  site  of  puncture.  After  the  sec- 
ond treatment  diminution  in  the  size  of  the  growth  was  appar-- 
ent.  On  the  30th  the  retraction  was  shown  by  the  removal  of 
the  pressure  from  the  site  of  the  ulcer  and  the  healing  of  the 
same.  There  was  an  almost  complete  restoration  of  hearing 
from  the  removal  of  pressure  from  the  Eustachian  tubes,  and 
the  pain  was  very  much  less. 

I  made  seven  injections,  when  it  was  thought  advisable  to 
send  her  home  and  to  have  the  treatment  continued  there.     At 
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her  last  two  visits  the  injections  caused  an  ahnost  immediate 
nausea  and  vomiting".  She  had  become  much  weaker  at  this 
time,  and  in  her  extremel}'  nervous  condition  on  the  last  day, 
there  follow^ed  some  faintness  with  blueness  of  the  lips  and 
weak  pulse. 

The  encouraging  results  of  this  treatment  were  the  imme- 
diate reduction  in  size  of  the  sarcomatous  mass,  and  the  tem- 
porary alleviation  of  pain.  Dr.  Turrill  continued  the  treatment 
after  her  return  home,  and  wrote  me  that  he  had  alternat- 
ed the  injection  in  the  nasal  cavities  and  throat  with  .00025  mg. 
adrenalin  daily,  using  .005  mg.  but  once,  making  seven  in- 
jections only.  The  improvement  was  noticeable,  and  in  about 
ten  days  she  could  blow  the  left  nostril  and  breathe  through 
the  naris  at  times.  Then  she  had  become  very  weak,  with 
considerable  gastric  disturbance  and  vomiting,  due  she  be- 
lieved to  a  remedy  she  was  still  taking.  This  was  now  dis- 
continued. The  fauces  became  inflamed  and  swollen,  but 
there  was  no  visible  increase  in  the  size  of  the  tumor  and  no 
necrosis  of  tissue.  A  spray  of  adrenalin  relieved  the  throat 
symptoms.  An  attack  of  diarrhea  still  further  weakened  her, 
but  this  soon  subsided.  The  treatment  was  discontinued.  The 
fearful  exhaustion  due  to  the  inroads  of  the  disease  persisted, 
notwithstanding  every  effort  at  nourishment  and  stimulation, 
and  the  patient  died  March  15th. 

While  the  results  were  only  encouraging  in  this  case,  in 
view  of  the  experience  of  Mahu  by  topical  application  and 
the  notable  improvement  of  the  cases  treated  by  Berdier  and 
Falabert,  I  assume  that  the  method  should  be  given  a  trial  in 
other  instances. 

Mahu  (La  Prcssc  Medicale,  .\pril  4,  1903)  treated  three 
patients  with  ulcerating  epitheliomata  by  local  applications  of 
adrenalin  (1-1000)  and  found  it  arrested  persistent  hemor- 
rhage, suppressed  the  pain,  and  there  followed  a  rapid  and 
continued  amelioration  of  the  general  condition  of  health.  He 
did  not  claim  curative  effects,  but  in  each  case  the  neoplasm 
seemed  to  have  been  arrested  in  growth,  for  a  time  at  least, 
and  there  was  less  tendency  to  spread  and  to  invade  new  tis- 
sues. The  disease  in  these  cases  respectivel}'  involved  the 
tongue,  the  larynx  and  the  laryngeal  vestibule.  He  suggests 
in  conclusion  that  attcm[)ts  be  made  to  destroy  certain  circum- 
scribed epitheliomata  by  adrenalin  injections. 

i'crdicr  and  I'alabcrt  (La  Escucla  dc  Medicina,  Tomo  XX. 
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Num.  24,  Dec.  31.  1905)  report  a  series  of  nine  cases  of  can- 
cer, treated  by  subcutaneous  injections  of  adrenalin  in  the  in- 
ternal ones,  and  interstitial  injections  in  the  external  ones. 
The  cases  are  reported  at  length.  The  first  was  one  of  cancer 
of  the  rhinopharynx.  The  man  was  fifty-two  years  of  age. 
He  had  no  specific  history  and  family  history  was  negative. 
He  was  well  until  July,  1902,  when  he  had  an  attack  of  ery- 
sipelas. In  February.  1903,  he  began  to  have  severe  pain  in 
swallowing  and  intense  headache.  The  nasal  passages  became 
occluded.  This  continued  about  a  month,  when  an  eruption 
appeared  about  the  nostrils,  and  there  was  a  foul,  sanious  dis- 
charge from  the  nose.  In  June  he  consulted  several  special- 
ists, who  pronounced  his  case  cancer  of  the  rhinopharynx.  and 
gave  a  grave  prognosis.  Later,  some  portions  of  the  growth 
were  removed.  He  was  finally  sent  to  Dr.  Berdier  for  more 
radical  treatment,  in  June,  1904.  At  this  time  the  isthmus  of 
the  fauces  was  very  much  deformed,  the  palate  very  tense, 
hard,  infiltrated,  lustrous ;  the  anterior  pillar  on  the  right  side 
in  a  similar  condition,  extending  forward  into  the  buccal  cav- 
ity, where  there  was  a  vegetating  mass,  irregular  in  form,  cov- 
ered with  a  false  membrane,  gray,  adherent,  and  of  a  very 
fetid  odor.  Posterior  rhinoscopy  was  impossible,  but  on  pal- 
pation there  was  found  a  hard,  irregular  mass  in  the  naso- 
pharynx, bleeding  easily.  The  anterior  nares  were  free,  save 
a  slight  thickening  of  the  mucous  membrane.  Dysphagia  was 
marked  and  there  was  difficulty  of  respiration.  The  mucous 
membranes  were  pallid.  The  submaxillary  glands  were  en- 
larged and  hard,  and  there  was  enlargement  of  the  axillary 
and  inguinal  glands,  also.  He  had  had  thorough  anti-specific 
treatment  over  an  extended  period,  without  benefit.  Topical 
applications  of  lactic  acid,  potassium  chlorate,  and  various 
other  remedies  were  also  tried,  but  internal  remedies  were 
suspended  on  account  of  their  irritation  of  the  stomach.  An 
application  containing  cocain  1  to  30  was  applied  and  a  gargle 
of  chloral  1  to  200  was  used  and  also  enemas  of  peptones.  On 
June  29th  there  was  some  improvement,  less  odor,  he  could 
breathe  a  little  through  the  nose,  pain  was  less  and  at 
greater  intervals.  The  thermo-cautery  was  used  at  this  time 
on  the  oral  growths.  This  improvement  was  of  short  duration, 
and  the  patient  soon  became  worse.  July  10th  he  applied 
adrenalin  1-1000  topically  to  blanch  the  exuberant  masses  and 
reduce  the  growth.     This  gave  some  relief  till   August  24th 
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When  the  condition  of  the  patient  was  so  bad  that  respiration 
was  labored  and  stertorous,  articulation  difficult,  as  was  deglu- 
tition also,  even  of  liquids,  from  increase  of  the  growth  anc' 
glandular  enlargement.  Tracheotomy  was  advised  but  defer- 
red on  recommendation  of  Falabert.  called  in  consultation,  and 

nterstitial  mjections  of  one-half  milligram  of  adrenalin  begun 
a  irregular  „.tervals  of  a  day  or  two.  In  a  few  davs  the  glands 
of  the  neck  began  to  diminish,  the  patient  could  open  the  mouth 
and  began  to  articulate  better,  some  of  the  enlarged  glands  ha  • 

Z  cSv  "1  "'!V'''  "'^'^^  ■"^■^^^^°"-  O"  September  12th 
the  conditions  had  changed  remarkably.  The  soft  palate  had 
regamed  its  elasticity  and  motility,  the  isthmus  of  the  fauces 
presented  an  almost  normal  appearance,  the  thickness  of  the 
mucous_  membrane  had  diminished,  there  was  less  disturbance 
in  mastication,  and  the  patient  could  speak  more  plainly  The 
axillary  and  other  glands  had  diminished  very  noticeably'  in  size. 
On  September  28th  a  marked  gain  in  weight  was  noted.  In 
April  the  weight  was  68  kilograms,  and  this  had  declined  to  46 
in  September  and  increased  to  56  under  the  treatment      The 

f!nn'"f  r'  ''^''''' r  '"  '^^^^  ^'""^'^  ^'  '^'^  ^™^  of  the  presenta- 
tion of  the  paper.    It  is  unfortunate  that  a  histologic  examina- 

lon  was  not  made  in  this  case,  but  it  was  seen  by  a  number  of 
the  best  specialists  and  they  agreed  as  to  the  diagnosis  The 
tllZr'\^''"  "T'l  °^  '^'  esophagus;  three  of  cancer  of 
ol  of  e't'  r"'  "'  :^f  "'^  ^°"^^"^^^  b^  ^  post-mortem; 
of  the  r  T  "^'^'  "terineneck;  one  of  epithelioma 
of  the  skm,_and  two  of  the  tongue  and  mouth.  In  each  of 
these  cases  improvement  in  a  marked  degree  is  noted  evi- 
dence i  b,  lessening  in  volume  of  glands  involved,  decrease  in 

iz  of  tumors,  marked  amelioration  of  pain,  increase  in  weight 
and  general  improvement  in  health  ^ 

iecTe^d'itr'' "'''  '^f •  ^^'"  "^^'""^'"^  ''  '^'^''y  W''>^  or  in- 
idvi' e  LZ"  ^T  "^"'f '  ""  "'^"^^^°"^  ^-^^-ths  and  thev 
renlLrV  J"  ^"  '''''  °^  '^''''''  ^"^  think  it  should  largely 

replace  morphm  as  an  analgesic.  ' 

logt'actlifofl'  ^r''"r  ""  "'^"  '''  '^  ^^'^'-^  °f  the  physio- 
ogic  action  of  the  adrenalin  in  cases  of  such  pathologic  change 

f  Tr  S,"^"''"  '"^  '^'  -^"'^J^^t  has  never  been  thoroud^v 

r^iimnl  T  V  u^^''-'^'^'^"'  ^^  '^'  '^'^'^  of  adrenalin  on 
animals.  In  his  exhaustive  treatise,  he  shows  that  it  accelerates 
and  augments  the  heart  beat,  as    do  the    cardiac    accelera to 
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nerves,  and  that  it  constricts  the  blood  vessels  of  the  body  a<5 
do  the  sympathetic  nerves  is  proven.  Constriction  is  produced 
in  the  largest  arteries  as  well  as  in  the  arterioles.  Another 
author  states  that  he  had  found  that  in  the  area  around  the 
point  of  the  injections  the  blood  vessels  were  constricted. 
Vascular  dilatation  is  probably  not  produced  by  it.  and  the 
veins  seem  not  to  be  influenced. 

On  local  application  to  unsound  flesh,  it  blanches  it  quickly 
and  hrirtly.  beins:^  succeeded  by  venous  hyperemia.  Its  applica- 
tion to  plain  muscle  invariably  is  followed  by  contraction, 
no  retraction  and  relaxation.  Melzer  and  Auer  (Trans. 
Assn.  Am.  Phys..  l^XH),  in  their  studies  of  the  efifects  of  in- 
jections of  adrenalin  in  delaying  the  toxic  efifects  of  strychnin, 
concluded  that  in  some  way  there  was  an  impairment  of  ab- 
sorption through  the  blood  vessels  by  the  tissues.  They  also 
found  that  the  blood  of  adrenalin  animals  clotted  more  easily. 
They  brought  out  also  another  interesting  fact,  that  the  supra- 
renal extract  possessed  the  property  of  increasing  tonicity  of 
contractile  tissues,  which  lasted  the  longer  the  less  organized 
this  tissue  is,  showing  that  the  efifect  is  not  of  short  duration. 
In  brief  their  theory  is  "It  causes  an  increase  in  tonicity  of  the 
contractile  protoplasm  of  the  endothelia  of  the  blood  capilla- 
ries and  lymphatics.  This  increase  in  tonicity  narrows  the 
lumen  of  the  pores  and  decreases  the  facility  for  the  inter- 
change between  the  blood  and  the  tissue  fluid.*' 

It  is  certain  to  my  mind  that  in  some  way  the  action  of  the 
adrenalin  is  expended  largely  on  the  vessels  and  the  blood 
stream  and  thus  cuts  ofif  the  nutrition  in  these  growths.  At 
the  same  time  it  must  have  some  specific  action  upon  cancer- 
ous growths,  if  we  accept  the  conclusions  arrived  at  by  the  re- 
sults in  the  cases  reported  by  Berdier  and  Falabert,  above  re- 
ferred to.  Certain  it  is,  that  under  an  interstitial  injection 
there  was  an  increasing  shrinkage  of  the  sarcoma  I  have  re- 
ported, and  there  is  no  reason  to  think  that  this  shrinkaye  would 
not  have  continued  if  the  injections  could  have  been  employed 
longer.  The  evident  increase  in  physical  strength  and  well  be- 
ing in  other  cases  treated  by  this  method  would  also  tend  to 
show  that  my  patient's  rapid  decline  had  nothing  to  do  with 
the  treatment,  but  continued  in  spite  of  it,  as  is  usual  in  such 
cases  without  treatment  of  any  kind. 

As  this  method  is  new  and  the  action  of  adrenalin  when  in- 
jected over  a  long  period  and  frequently  is  not  yet  thoroughly 
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understood,  I  believe  it  will  be  necessary  to  be  cautious  in  its 
administration. 

Joseph  L.  Miller  has,  within  the  past  month,  presented  at 
the  Congress  of  American  Physicians,  at  Washington,  and  ad- 
mirable study  of  the  production  of  arterio-sclerosis  by  the  con- 
tinued administration  of  adrenalin.  In  a  personal  note  he  has 
given  me  briefly  his  conclusions  as  follows : 

Josue,  in  lOOo,  first  demonstrated  that  repeated  intravenous 
injections  of  adrenalin  chlorid  would  produce  in  rabbits  mark- 
ed degeneration  and  calcification  of  the  media  of  the  aorta.  It 
is  quite  remarkable  how  rapidly  these  vascular  changes  may 
occur  even  in  as  short  a  time  as  five  or  six  days  or  after  three 
to  four  injections.  A  few  observers  have  succeeded  in  produc- 
ing these  same  changes  by  the  subcutaneous  use  of  adrenalin 
and  by  injecting  it  into  the  trachea.  The  question  then  arises 
whether  this  is  a  safe  remedy  when  used  subcutaneously  in 
man.  We  know  that  when  given  in  this  way  it  causes  a  con- 
siderable rise  in  blood  pressure,  and  this  has  been  considered 
as  an  important  factor  in  the  arterial  changes.  Since  it  has 
been  shown  that  digalen  when  administered  intravenously  to 
rabbits,  may  cause  arterial  changes  of  similar  character,  it  is 
probably  safe  to  say  that  adrenalin  is  not  more  dangerous  than 
some  other  drugs  in  common  use.  Of  considerable  interest  is 
the  recent  work  of  Korany,  who  found  that  after  injecting  the 
animal  with  iodopin  the  adrenalin  did  not  produce  any  change 
in  the  vessel. 

Elliott  found  that  the  daily  repetition  of  small  amounts  in 
animals  experimented  on  causes  atheroma  of  the  aorta  and 
coronary  arteries.  The  remedy,  however,  is  non-cumulative 
in  action.  Would  we  encounter  a  like  condition  in  man  and 
should  precaution  be  necessary?  The  dosage  would  have 
everything  to  do  with  such  a  possibility.  The  experiments  by 
different  observers  undoubtedly  show  that  calcification  of  the 
media  of  the  aorta,  and  degenerative  changes  in  blood  vessels 
can  be  produced  by  injections  of  adrenalin.  It  must  not  be 
forgotten,  however,  that  the  dosage  necessary  to  produce  these 
changes  in  the  animal  must  be  very  large,  increasing  from 
about  three  minims  to  each  kilogram  of  weight  in  the  rabbit. 
Rabbits  of  2000  gm.  have  been  killed  in  23%  hours  by  20  mg. 
of  pure  adrenalin.  Smaller  doses  do  not  produce  atheroma- 
tous changes.  In  human  beings  it  would  l>e  necessary  to  use 
a  proportionate  dose — as  180  minims  of  1-1000  .solution   for 
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one  weighing  GO  kilograms, — very  many  times  larger  than  it 
would  be  considered  safe  to  use  or  that  would  be  recommended. 
There  is  no  doubt,  therefore,  that  the  production  of  an  arterio- 
sclerosis in  man  would  be  a  danger  that  practically  does  not 
exist.  A  careful  histologic  examination  of  the  tissues  being 
treated  should  be  made,  as  it  has  not  yet  been  demonstrated 
what  the  changes  in  pathologic  structures  at  the  site  of  injec- 
tion have  been. 

I  unfortunately  did  not  have  my  patient  under  observation 
long  enough  to  permit  such  examination,  but  in  other  cases  I 
trust  it  will  be  made.  The  unpleasant  effects  of  the  amount  I 
used  may  have  been  due  to  the  rapidity  of  the  injection  and 
possibly  the  size  of  the  dose.  Melzer  found  the  toxic  effects 
of  injections  of  bile  much  influenced  by  the  rapidity  with 
which  they  were  made  and  that  the  rapid  injection  of  a  small 
quantity  may  have  a  fatal  effect,  while  a  much  larger  dose 
could  be  given  slowly  without  such  result.  I  think  this  precau- 
tion would  be  well  in  the  use  of  adrenalin.  Death  comes 
speedily  in  animals  from  the  injections  of  large  quantities  of 
adrenalin,  and  smaller  quantities  have  provoked  glycosuria 
and  inflammatory  changes  in  the  liver  and  kidneys.  Symp- 
toms of  weakness,  prostration,  nausea  and  vomiting  may  have 
been  evidence  that  too  large  a  dose  was  used.  I  believe  2^ 
mg.  is  a  safe  dose  for  an  injection  and  possibly  5  mg.  is  not 
too  large  in  some  cases.  The  nausea  and  vomiting,  while  not 
severe  or  prolonged  in  my  case,  seemed  to  be  an  indication  for 
a  smaller  dose.  I  would,  therefore,  recommend  only  one 
milligram  every  two  or  three  days,  as  initial  dosage  for  an 
adult  in  most  cases  with  a  possible  cautious  increase. 

In  conclusion,  it  seems  to  me.  that  this  method  merits  trial, 
especially  in  carcinomata  and  sarcomata  of  the  throat  and 
nose,  where  an  unfavorable  prognosis  must  almost  without  ex- 
ception be  made,  and  the  earlier  it  can  be  resorted  to  the  bet- 
ter. I  believe  it  may  be  safely  asserted  that  it  may  replace 
morphin  as  an  analgesic  in  these  cases  and  that  it  has  a  pal- 
liative effect,  while  we  have  no  proof  of  its  being  curative  in 
its  action  as  yet.  In  operable  cases,  however,  where  delay 
would  be  dangerous,  a  resort  to  surgery,  as  heretofore,  should 
be  the  rule,  until  the  matter  has  had  further  trial. 


XXXV. 

INFECTIVE    SIGMOID    SINUS    THROMBOSIS —  RE- 
SECTION OF  INTERNAL  JUGULAR— REPORT 
OF  CASE— RECOVERY. 

By  H.  Bert.  Ellis,  M.  D., 

los  angeles. 

The  free  communication  between  the  pneumatic  spaces  cov- 
ering the  lateral  sinus  and  the  sinus  itself,  by  the  mastoid 
veins,  renders  an  involvement  of  the  lateral  sinus  very  likely 
whenever  a  suppurative  process  exists  in  the  mastoid ;  but, 
as  a  matter  of  fact,  another  very  common  source  of  infection 
is  suppuration  of  the  middle  ear,  the  infection  reaching  the 
sigmoid  sinus  by  way  of  the  superior  petrosal  sinus  or  small 
venous  tributaries,  without  necessarily  a  septic  process  existing 
in  the  mastoid. 

In  brief,  infective  sigmoid  sinus  thromboses  are  ordinarily 
of  otitic  origin,  and  may  or  may  not  be  secondary  to  mastoid 
involvement,  however  it  is  through  the  mastoid  we  must  at- 
tack these  conditions;  not  infrequently  septic  foci  are  found 
in  the  mastoid,  though  apparently  not  connected  as  cause  and 
effect,  at  the  same  time  as  the  septic  thrombosis. 

Infective  sigmoid  thrombosis  occurs  more  commonly  in 
adults,  in  males,  on  the  right  side  and  is  decidedly  more  fre- 
quent than  brain  abscess.  When  an  infecting  deposit  invades 
the  inner  lining  of  a  sinus,  a  fibrous  clot  forms  which  may  final- 
ly occlude  the  lumen,  and  pyogenic  bacteria  develop  in  the  clot, 
which  leads  to  a  general  septic  infection.  The  clot  may  re- 
main localized  or  extend  on  down  into  the  internal  jugular 
vein  and  on  to  the  heart,  or  pieces  of  the  clot  may  break  off 
and  be  carried  to  other  portions  of  the  body  and  become  foci 
of  infection. 

The  symptoms  of  this  infection  are  insidious  and  may  not 
be  discovered  for  some  time  after  the  initial  involvement. 

1.  The  characteristic  symptom,  which  is  most  likely  first 
to  be  noted  and  possibly  the  only  one,  is  a  sudden  rise  of  the 
temperature    followed  by  spontaneous  and   as  sudden  a  drop 
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of  the  same  to  the  normal  or  nearly  normal  conditiDn;  there- 
fore, the  temperature  should  be  taken  frequently  in  acute 
suppuration  of  the  middle  ear  whether  or  not  there  be  mas- 
toid involvement.  If  there  be  a  meningitis  or  brain  abscess 
besides  the  sinus  thrombosis,  this  symptom  is  somewhat  dis- 
guised, as  the  temperature  seldom  drops  lower  than  101° 
to  100°.  An  uncomplicated  sinus  thrombosis  temperature 
wave  frequently  amounts  to  6°  to  8°,  and  is  probably  due 
to  the  periodic  passage  into  the  circulation  of  broken  down 
portions  of  the  septic  clot  within  the  sinus,  causing  a  general 
infection.  If  this  condition  continues  for  some  time  a  general 
sepsis  develops,  with  emaciation  and  an  ashy-hued  skin. 

2.  A  severe  chill  is  a  frequent  symptom,  but  is  often  en- 
tirely absent.  Its  existence  makes  the  diagnosis  the  more 
easy,  but  its  absence  in  no  way  excludes  sinus  thrombosis. 

3.  Profuse  sweating  nearly  always  follows  the  sudden  rise 
of  temperature,  but  even  this  may  be  absent. 

4.  Headache,  mental  dullness,  paralysis  or  convulsion 
when  occurring  with  the  other  symptoms  of  sinus  thromlx)sis 
leads  one  to  suspect  and  look  for  a  meningitis  or  brain 
abscess. 

5.  A  sinus  thrombosis  which  has  existed  for  some  time 
is  likely  to  extend  downward  into  the  internal  jugular  vein. 
When  this  does  occur  there  is  likely  to  be  some  tenderness 
along  the  sterno-cleido-mastoid  muscle,  but  personally  I  have 
never  felt  the  cord-like  ridge  which  many  authors  speak  of 
as  occurring  in  this  condition. 

6.  Swelling  of  the  lymphatics  behind  the  ramus  of  the  jaw 
sometimes  takes  place  in  sinus  thrombosis,  but  is  of  but 
little  diagnostic  value,  as  it  may  arise  from  middle  or  external 
ear  trouble  without  any  involvement  of  the  sinus. 

7.  The  fundus  of  the  eye  should  always  be  examined,  and 
if  choked  disc  of  opposite  eye  be  found,  the  sinus,  brain  or 
meninges  will  be  likely  involved. 

8.  An  unusual  and  unaccountable  depression  and  weak- 
ness is  very  likely  to  be  found  in  patients  suffering  from 
thrombosis,  and  its  presence  may  be  considered  contributory 
evidence. 

It  is  not  necessary  here  to  describe  the  mastoid  operation, 
but  having  opened  up  the  mastoid  antrum  and  cells  and 
having  removed  all  infective  foci  in  that  region,  exposure 
of  the  sinus  is  undertaken.     This    is    sometimes    very     easy, 
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especially  when  there  has  been  much  involvement  of  the  mas- 
toid and  the  sinus  groove  has  been  eroded ;  at  other  times 
the  difficulty  is  great,  but  at  all  times  the  greatest  care  must 
be  exercised  in  removing  the  l:one.  to  the  end  that  the  sinus 
be  not  accidentally  opened  before  you  are  ready  ;  or  that  the 
contained  clot  be  not  broken  by  manipulation.  Probably  the 
most  satisfactory  instrument  for  this  part  of  the  operation  is 
the  chisel,  as  with  it  you  are  less  likely  to  wound  the  sinus 
wall  or  disturb  the  clot.  The  sinus  should  be  exposed  as 
low  down  as  possible  towards  the  bulb  and  as  high  up  towards 
the  torcular  as  may  be  necessary  to  expose  healthy  sinus.  If, 
after  having  exposed  the  sinus  and  having  demonstrated  that 
it  contains  no  thrombosis,  though  the  symptoms  indicate  that 
it  does  exist,  then  it  is  well  to  expose  the  jugular  bulb  and 
superior  petrosal  sinus,  for  in  either  of  these  may  lie  the 
trouble. 

The  appearance,  the  feel  and  the  pulsation  of  the  sinus  have 
ceased  to  be  large  factors  in  determining  the  contents  of  a 
sinus,  because  they  have  so  frequently  been  found  to  be  de- 
ceptive. Whenever  symptoms  of  septic  sinus  thrombosis 
occur,  even  though  the  sinus  looks  and  feels  all  right,  it  is 
our  duty  to  open  it.  The  sinus  should  be  thoroughly  opened 
and  when  healthy  w^alls  are  found  at  lx)th  torcular  and  bulb 
ends  of  the  opening,  pressure  plugs  may  be  used  and  the  un- 
healthy tissue  resected,  but  if  throml30sis  extends  down  into_ 
the  bulb  or  if  the  lower  portion  of  thrombosis  is  undergoing 
degeneration,  then  it  is  decidedly  the  safer  move,  for  the 
patient's  life,  to  ligate  and  resect  the  internal  jugular  vein 
before  attempting  to  remove  the  thrombus  ;  and  when  curet- 
ting the  bulb  after  a  ligation  of  the  jugular  it  is  well  to  make 
deep  pressure  on  the  opposite  internal  jugular  so  as  to  cut 
out  as  far  as  possible  the  carr}ing  of  small  clots  or  debris 
into  the  general  circulation  by  aspiration. 

Having  curetted  the  bulb  and  cleansed  the  sinus  as  thor- 
oughly as  possible,  it  is  well  to  carry  a  piece  of  gauze  into 
the  bulb  as  far  as  the  postcondylar  vein,  in  order  to  develop 
a  sudden  coagulation  and  an  aseptic  thrombus  in  the  bulb, 
and  establish  a  cross  current  between  the  inferior  petrosal 
sinus  and  the  postcondylar  vein. 

Rapidity  of  action  and  gentleness  of  manipulation  are  al- 
most as  essentia]  for  a  successful  outcome  in  these  cases,  as 
is  the  operative  interference.    The  mastoid  operation,  the  sinus 
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operation  and  the  resection  of  the  jugular  should  he  done, 
if  possible,  as  one  operation,  at  one  sitting,  and  with  the 
utmost  despatch,  as  the  danger  from  shock  in  this  trouble 
is  exceedingly  great,  and  the  divided  operation  is  not  particu- 
larly prone  to  decrease  the  mortality  rate  of  this  disease. 

Report  of  an  operation  illustrating  this  complication :  On 
May  (i,  1905,  I  was  called  by  a  confrere  in  a  suburb  of  Los 
Angeles  to  examine  with  him  one  of  his  patients.  Miss  N.N., 
a  physician's  daughter,  aged  32.  From  the  patient  herself,  her 
sister  and  the  doctor  I  obtained  the  following  history :  When 
2  years  old  she  had  an  attack  of  acute  otitis  media  with  pro- 
fuse suppuration  on  the  right  side.  The  discharge  continued 
for  some  time  before  ceasing,  and  had  recurred  several  times, 
during  her  early  life,  but  she  had  not  had  an  attack  or,  in 
fact,  any  discharge  whatever  since  coming  to  California, 
which,  had  been  some  five  years.  On  Saturday,  April  29,  on 
returning  from  her  work  she  complained  of  pain  in  her  right 
ear  and  a  general  headache,  which  increased  in  severity  as 
the  days  passed  along.  On  Sunday  the  ear  began  discharg- 
ing, but  the  pain  in  and  about  the  ear  continued  and  was 
quite  severe.  She  had  had  some  elevation  of  temperature, 
but  no  record  had  been  kept.  A  nurse  was  called  on  May  5th 
and  her  records  show  that  between  noon  of  the  5th  and  noon 
of  the  nth.  when  I  was  called  in  consultation,  the  patient's 
temperature  varied  from  99 . 2  to  105 . 2  ;  pulse,  93  to  126  ; 
respirations,  18  to  34.  Free  perspiration  after  high  tem- 
perature, dizziness,  vomiting,  small  amount  of  discharge  from 
the  ear.  Considerable  pain  in  mastoid  region,  but  only  slight 
tenderness  on  deep  pressure  over  the  antrum.  No  sagging  of 
postero-superior  wall  of  the  canal ;  the  perforation  in  the 
drum  head  was  just  behind  the  handle,  about  the  size  of  a 
pm  head.  There  was  no  tenderness  along  the  course  of  the 
internal  jugular  nor  was  there  any  lymphatic  enlargement. 
Diagnosis  of  infective  sigmoid  sinus  thrombosis  was  made 
and  operation  advised  as  soon  as  instruments  could  be  ob- 
tained and  house  prepared. 

It  was  thought  the  danger  was  too  great  to  have  her  brought 
to  Los  Angeles  to  a  hospital,  a  distance  of  some  twelve  miles. 
So  we  utilized  the  dining  room,  which  the  nurse  made  as 
aseptic  as  possible.  We  operate  at  5 :30  that  afternoon. 
The  mastoid  was  petrous  throughout.  The  antrum  was  large 
and  filled  with  pus  and  cholesteatomatous  mass.     Deep  in  the 


INFECTIVE  SIGMOID  SINUS  THROMBOSIS. 


457 


substance  of  the  mastoid  and  extending  from  the  antrum  to 
the  sinus  groove  at  the  knee,  was  a  strip  of  softer  bone,  which 
was  probably  the  line  of  infection.  The  sinus  was  carefully  un- 
covered (the  overlying  groove  being  softened  for  about  1-3 
inch  at  the  knee  along  the  vertical  Hmb),  from  above  this 
softened  tissue  to  near  the  jugular  bulb.  The  sinus  wall  was 
dark,  lusterless  and  unhealthy  in  appearance.  Palpation  gave 
no  definite  knowledge.  The  hypodermic  syringe  brought 
away  a  few  drops  of  stinking,  bloody  pus ;  this  decided  me 
to  ligate  the  internal  jugular  vein  before  disturbing  the 
thrombus.  On  exposing  this  vessel,  I  found  a  firm  clot  down 
the  entrance  of  facial  vein,  and  below  that  point  the  vein  was 
only  partially  filled  with  blood.  I  ligated  the  jugular  about 
one  inch  above  the  clavicle,  and  the  facial  just  above  its  junc- 
ture with  the  jugular  and  resected  up  to  clot,  and  the  lower 
end  of  the  neck  wound  was  temporarily  packed.  T^eturning 
to  the  sigmoid  sinus,  I  slit  it  open  the  full  extent  of  its  un- 
covering and  evacuated  a  very  offensive,  pussy  blood,  curet- 
ted the  sinus  as  far  toward  the  bulb  as  possible,  and  succeeded 
in  getting  a  fair  return  flow  and  introduced  gauze  to  the 
bulb.  The  clot  in  the  descending  limb  of  the  sinus  was 
then  gently  removed  with  the  curette  and  a  generous  gush  of 
blood  washed  out  all  infective  material,  the  hemorrhage  was 
at  once  checked  with  gauze  plug.  As  the  neck  wound  had 
ceased  bleeding,  and  the  clot  in  the  jugular  vein  was  firm, 
the  woimd  was  closed  and  the  mastoid  wound  dressed  as 
usual. 

During  the  next  twenty-four  hours  the  temperature  never 
went  above  99.2.  pulse  97.  respiration  24,  but  about  six  o'clock 
p.  m.  the  patient  had  a  slight  chill  and  vomited;  tempera- 
ture went  to  102.6.  At  ten  o'clock  she  had  chill  lasting 
fifteen  minutes;  temperature  103,  pulse  131.  respiration  31, 
but  after  a  free  ■'movement  of  the  bowels  the  temperature 
dropped  to  99. G  and  the  patient  had  restful  sleep.  At  ') 
a.  m.  on  the  .'"'th,  the  second  day  after  the  operation,  the  mas- 
toid wouncl  was  dressed  because  of  the  more  than  ordinary 
oozing.  At  noon  on  the  9th  the  temperature  suddenly  went 
up  to  lOO.n  from  normal,  and  as  the  patient  was  complaining 
of  some  discomfort  in  the  neck  a  general  dressing  was  dcine. 
the  upper  portion  of  the  neck  wound  was  inHamed  so  one 
stitch  was  taken  out  and  small  amount  of  pus  removed  ;  this 
probably  came  from  dcgener.-.tion  of  tlie  unremove-1  thrombus. 
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Thereafter  the  upper  jKirtion  of  the  neck  incision  was  treated 
as  an  open  wound,  and  the  patient  went  on  in  an  uneventful 
way  to  recovery,  and  at  no  time  did  the  temperature  exceed 
100,  the  pulse  SO  to  90  and  respiration  18  to  20. 

On  the  29th  the  patient  took  a  lonij  drive,  and  from  that 
time  on  went  to  office  for  dressing's. 

After  resection  of  internal  jugular  for  sinus  thrombosis, 
it  would  seem  to  me  better  policy  to  treat  the  neck  incision  as 
an  open  wound,  no  matter  how  clean  the  parts  may  be. 

DISCUSSION. 

Dr.  E.  Fj.  Dench.  New  York,  thought  it  a  very  interesting- 
case,  one  which  clearly  showed  what  good  results  could  be  ob- 
tained by  prompt  intervention.  lie  saw  a  similar  case  in 
which  there  was  only  a  sudden  rise  in  temperature.  The 
entire  drum  membrane  had  been  destroyed,  and  if  there  ever 
was  a  case  where  good  drainage  could  be  obtained  that  was 
it :  yet  on  opening  up  he  found  a  thrombus  extending  to  the 
jugT-ilar.  Iodoform  packing  was  introduced  to  prevent  in- 
fection from  the  broken  down  thrombus.  The  patient,  a  wo- 
man, was  placed  upon  the  table  with  a  temperature  of  106.  yet 
the  wound  healed  by  primary  union.  He  agrees  with  Dr. 
Ellis  as  to  the  treatment  of  neck  wounds  as  open  wounds  in 
every  instance.  Half  of  the  cases  he  has  had  have  healed 
by  primary  union ;  and  if  the  temperature  does  rise,  he  ad- 
vises removal  of  the  sutures  and  treating  it  then  as  an  open 
wound.  In  this  way  more  rapid  healing  can  be  secured,  than 
if  the  tissues  are  allowed  to  be  widely  separated.  In  a  fairly 
clean  case  it  is  wise,  in  the  speaker's  opinion,  to  suture^  An- 
other point  he  mentioned  was  the  application  of  a  wet  dress- 
ing, which  gives  one  a  firm  union  of  the  cut  structures,  and 
the  deeper  part  of  the  cavity  rapidly  heals.  If  it  is  not  aseptic, 
it  would  drain  from  the  lower  angle. 

Dr.  E.  M.  Holmes,  Boston,  reported  the  case  of  a  boy  who 
had  been  operated  upon  by  Dr.  Leland  a  week  ago.  He  had 
been  admitted  to  the  hospital  on  account  of  two  days'  head-* 
ache.  He  had  a  running  ear  for  eleven  years.  The  tempera- 
ture was  normal,  but  the  ear  was  discharging  a  small  amount 
of  pus.  There  was  no  tenderness  or  enlarged  glands  to  be 
found  anywhere.  The  only  marked  thing  was  a  subnormal 
pulse     running    about    42  to  50.      When    the    mastoid    was 
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opened,  the  cells  were  found  to  be  filled  with  granulation  tis- 
sue, and  the  lateral  sinus  wall  was  of  a  darkish  blue  color  filled 
with  pus.  fjefore  opening  the  sinus  the  jugular  was  tied  and 
the  upper  portion  dissected  out,  but  there  was  still  a  dark  ap- 
pearance of  the  inner  wall  of  the  sinus.  Incision  at  this  point 
was  followed  by  alx)ut  a  dram  of  pus.  Immediately  there  was 
cyanosis  and  artificial  breathing  had  to  be  resorted  to.  The 
patient  recovered  and  is  now  on  the  road  to  recovery. 

Dr.  E.  W.  Day.  Pittsburg,  was  very  much  interested  on 
account  of  the  temperc.ture.  Last  November  he  had  a  case 
come  into  the  hospital,  a  boy,  who  had  chronic  discharge  for 
years,  with  intense  headaches.  He  came  from  school  and 
that  night  his  temperature  was  102:  he  had  a  chill  and  went 
into  semi-coma.  On  his  arrival  at  the  hospital,  his  tempera- 
ture was  94. (i.  .\t  no  time  did  his  temperature  rise  above 
95.4 ;  the  pulse  was  betw'een  56  and  60.  On  opening  the  mas- 
toid, the  cerebellum  and  the  sinus  were  exposed.  The  sinus  was 
absolutely  gone,  and  at  the  point  of  the  sigmoid  sinus  location. 
no  trace  of  it  could  l>e  found,  but  there  was  much  pus  and 
debris.  The  lateral  sinus  was  thrombosed.  The  collapsed 
vein  was  found  and  the  surface  of  the  dura  over  the  cere- 
bellum, the  walls  of  the  lateral  sinus  and  the  superior  surface 
of  the  cerebellum  were  found  necrosed.  The  patient  never 
recovered  consciousness  and  died  with  a  temperature  and 
pulse  entirely  subnormal. 

Dr.  H.  L.  Myers,  Norfolk,  stated  that  his  experience  in  cases 
of  resection  of  the  jugular  in  sigmoid  sinus  cases  had  not 
been  large :  in  fact,  he  had  done  the  operation  only  three  times. 
One  of  these  cases  had  come  into  the  hospital  ])resenting 
a  marked  swelling  over  the  right  mastoid  region  and  the 
ear  was  discharging  freely.  Twenty-four  hours  after  admis- 
sion the  mastoid  was  opened  and  found  in  verv  bad  con- 
dition :  despite  this  fact,  the  temperature  was  normal  at  the 
time  of  the  operation  as  it  had  been  previously  when  \\c 
could  examine  it. 

The  ordinary  mastoid  operation  was  performed.  (  )n  the 
third  day  the  temperature  rose,  and  from  the  septic  look 
of  the  child  anrl  other  signs  such  as  gnat  depression,  he 
determined  to  e.xplore  the  sinus.  The  operation  disclosed  a 
badly  thrombosed  situis.  and  after  establishing  the  flow  from 
above    and    failing    to    establish    it    from    below,    the    juguI.Tr 
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was  resected  from  as  hip^h  a  point  as  possible  to  near  the 
clavicle,  a  cigarette  drain  was  introduced  and  the  neck  closed. 
Three  days  later  the  temperature  took  a  jump  to  103°  F., 
and  on  opening;-  the  dressinij  I  found  the  neck  wound  full 
of  pus  and  the  drain  doing  little  service,  the  sutures  were 
removed,  the  wound  cleansed  and  treated  openly  and  the 
patient  had  a  rapid  recovery.  In  every  one  of  the  three  cases 
coming-  under  my  observation,  the  neck  wound  was  closed 
and  had  to  be  treated  as  an  open  wound  afterwards  on  account 
of  infection,  despite  the  best  surgical  technic  I  was  capa- 
ble of.  After  this  experience,  I  confess  I  began  to  feel  that 
it  is  of  little  use  to  close  the  neck  wound  at  the  time  of  the 
resection. 

Dr.  B.  E.  Fryer.  Kansas  City,  asked  if  in  these  cases  of 
subnormal  temperature  any  blood  count  had  been  made.  He 
would  suggest  that  a  leucocytosis  in  these  cases  would  be  diag- 
nostic. Where  there  is  subnormal  temperature,  with  sepsis 
involving  the  jugular,  as  a  rule  oscillating  temperature  pre- 
vails, but  where  it  remains  down  a  hypolcucocytosis  is  an  in- 
dication of  the  want  of  reactive  power. 

Dr.  E.  M.  Fleming,  Los  Angeles,  reported  a  case  of  100 
days'  duration.  The  man  came  with  an  acute  otitis  media, 
and  was  relieved  after  incision  of  the  drumhead.  At  the 
end  of  four  weeks,  the  discharge  still  profusely  present,  it 
was  suggested  that  he  would  probably  not  recover  unless 
mastoid  operation  was  performed.  There  were  no  symptoms 
of  mastoiditis,  and  it  was  suggested  simply  on  account  of  the 
persistent  and  profuse  discharge.  Operation  was  refused  on 
the  ground  that  he  was  a  diabetic.  During  the  next  thirty 
days  he  received  office  treatment  and  there  was  no  high  tem- 
perature. One  month  after  having  advised  operation  he  was 
suddenly  seized  with  two  slight  convulsions  and  apparently 
recovered  with  ill  effects,  but  still  refused  operation.  Thirty 
days  later  he  had  another  seizure,  with  complete  aphasia  and 
a  semi-unconsciousness ;  the  operation  was  again  strongly 
suggested.  He  was  taken  to  the  table  and  fluid  pus  was 
evacuated  and  the  presence  of  a  temporo-sphenoidal  brain 
abscess  made  out  and  in  Broca's  area  a  large  quantity  of 
fluid  was  found.  After  the  operation  the  patient  died.  This 
condition  may  exist  without  typical  symptoms. 
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Dr.  E.  B  Dench.  Xevv  York,  desired  to  place  on  record 
a  case  of  pronounced  general  chorea  in  which  operation  was 
delayed,  although  there  was  suppuration.  Choreic  convul- 
sions were  so  violent  that  the  anesthetic  was  with  much  dif- 
ficulty administered.  The  dura  was  exposed  over  the  mid- 
dle cranial  fossa,  but  it  was  found  to  be  normal.  The  chorea 
disappeared  after  the  operation  and  has  not  since  returned. 

Dr.  C.  W.  Richardson.  Washington,  said  that  the  diag- 
nosis of  thrombosis  was  not  always  easy,  and  at  times 
there  was  considerable  doubt.  During  the  past  winter  he 
had  two  cases  which  would  illustrate  this  difficulty  mark- 
edly One  was  a  child  9  years  of  age  who  was  unconscious 
and  in  the  throes  of  violent  convulsions,  with  a  temperature 
of  105.  The  urine  had  been  examined  and  sugar  and  casts 
were  found.  The  physician  in  attendance  called  in  the 
speaker  simply  because  the  child  had  had  chronic  suppuration 
from  the  ear.  It  was  at  once  taken  to  the  hospital  and  oper- 
ated upon.  An  extradural  abscess  was  found  with  no  in- 
volvement of  the  sinus.  The  most  remarkable  thing  about 
the  case  was  that  the  urine  ran  between  90  and  132  ounces 
per  diem  for  nearly  a  week.  Another  case  was  the  child  of 
a  neighboring  physician  about  2  years  of  age  that  had  been 
running  a  temperature  three  or  four  days,  for  which  there 
was  no  apparent  cause.  The  speaker  was  called  early  on 
the  fourth  day  because  the  .child  continually  had  its  hand 
on  the  right  side  of  its  head.  The  child  was  watched  for 
five  days,  during  v/hich  time  it  ran  a  temperature  from  99 
to  104  or  105  every  day.  There  was  free  drainage  and  no 
bulging  and  no  tenderness  over  the  mastoid.  Blood  counts 
made  on  the  third  and  fifth  days  showed  no  leucocytosis.  On 
the  seventh  day  the  mastoid  was  explored  and  a  typical  os- 
teomyelitis was  found.  The  sinus  was  free,  firm  and  normal. 
These  two  cases  both  suggested  involvement  of  the  sinus,  yet 
in  neither  case  was  it  affected. 

Dr.  Joseph  Beck,  Chicago,  related  two  interesting  points 
in  a  typical  case  of  sinus  thrombosis,  where  it  had  extended 
almost  two- thirds  down  the  neck  and  jugular,  and  where  an 
exposure  for  the  usual  radical  proceedure  for  mastoid  was 
done.  On  the  following  morning  the  temperature  was  99 : 
it  had  been  101  before  the  operation.  Three  days  later  the 
patient  had  a  chill  followed  by  pain  in  the  right  side  of  the 
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chest,  hii^li  temperature  and  a  rusty  s])Utum  lasting  three 
(lays.  Three  days  later  the  condition  was  repeated  on  the 
opposite  side,  also  clearing  up  after  three  days.  Pneumococci 
was  present  in  the  s])utum.  He  had  repeated  cliills  during 
five  weeks  with  fever  and  the  usual  course  of  a  septicemia. 
Good  results  were  ohtained  by  the  hypodermic  injection  of 
glycogen  in  these  cases. 

T)k.  K.  \\'.  Day,  Pittsburg,  showed  a  few  temperature  charts 
from  cases  of  mistaken  diagnosis.  The  first  chart  was  a 
case  of  a  boy  5  years  old  who  had  had  measles  with  a  mid- 
dle ear  suppuration.  The  measles  cleared  up,  but  the  ear 
continued  to  discharge,  and  he  complained  of  pain  in  the 
mastoid.  The  temperature  ran  from  00  to  104  and  IOC  with 
chill  and  a  good  fall  to  99.  then  up  to  105  and  then  below 
100  and  up  and  down.  The  doctor  expressed  some  doubt  that 
it  might  be  sinus  thrombosis.  An  expert  was  sent  for  and 
the  child  exam.ined  and  he  diagnosticated  pneumonia.  Noth- 
ing was  done  to  the  mastoid,  the  pneumonia  cleared  up  and 
the   patient  recovered. 

The  next  chart  was  in  a  case  of  measles  ;  the  child  had  ap- 
parently been  healthy  for  two  months  prior  to  the  time  spoken 
of.  Each  afternoon  the  little  girl  would  say  she  felt  tired  and 
wished  to  be  held.  Suddenly,  one  Sunday  night  she  com- 
plained of  pain  in  the  ear  with  profuse  purulent  discharge. 
She  immediately  began  to  run  a  temperature  of  102.  falling 
to  99  and  rising  in  the  afternoon  to  103  and  zigzagging, 
until,  ten  days  later,  when  the  glands  along  the  neck  became 
swollen  and  tender  over  the  mastoid.  The  case  was  ex- 
amined by  four  other  physicians  and  no  complicati(^n  could 
be  detected.  .\s  it  was  the  doctor's  own  child  he  could  not 
bring  himself  to  the  ])oint  of  having  it  operated  upon.  Five 
days  later  the  opp<^)sitc  glands  and  the  inguinal  glands  became 
swollen.  The  hlood  count  showed  23,000  leucocytes,  the  poly- 
morpho-nuckar  cells  were  G^"^"  and  the  hemaglobin  ^O'^f.  Dr. 
Litchfield  thought  it  a  case  of  malnutrition  anrl  that  the  ear 
was  simplv  a  manifestation  of  that  condition.  (  )p(ration  was 
not  performed  and  the  chi'd  recovered. 

The  next  chart  is  of  a  little  patient  seen  the  latter  part  of 
March,  lie  had  measles  with  ear  trouble.  .\  month  later 
the  mastoid  was  bulging  and  the  patient  was  operated  upon, 
but  insteafl  of  getting  better  it  grew  worse.     The  other  mas- 


INFECTIVE    SIGMOID    SIXUS    THROMBOSIS.  468 

toid  was  opened,  but  still  it  remained  in  a  bad  condition.  Pus 
was  found  in  both  mastoids.  The  chest  was  thoroughly  gone 
over.  The  blood  count  showed  03^''  polymorpho-nuclear  cells 
and  the  leucocytosis  was  2T000.  Sinus  thrombosis  was  then 
suspected,  both  sinuses  were  opened  and  both  were  absolutely 
normal ;  the  temperature  then  began  to  zig'zag.  Typhoid  tests 
were  made,  but  they  proved  negative.  At  the  post-mortem  the 
veins  of  the  brain  were  found  to  be  slightly  congested.  When 
the  sinus  was  opened  a  probe  was  passed  and  a  free  return 
of  blood  was  obtained  ;  but  in  the  right  sinus  a  non-adherent 
clot  was  founfl,  having  its  origin  ?nd  fastened  to  the  point 
that  was  cut.  In  the  lungs,  lying  between  the  pleura  and 
pericardium,  a  pus  sac  was  found  the  size  of  a  hen's  egg. 
The  right  lung  at  the  upper  portion  showed  an  old  pneu- 
monia, and  be'ow  it  a  recent  pneumonia  and  in  the  left 
lung  a  still  more  recent  pneumonia.  The  doctor  thought  that 
in  many  of  these  cases  in  •  chiUlren.  the  fact  was  over- 
looked that  a  great  many  other  conditions  gave  rise  to  the 
symptoms  simulating  thrombosis  of  the  sinus.  He  believed 
that  very  often  in  children  and  babies  a  condition  is  present 
that  was  referable  to  the  respiratory  tract  and  which  cannot 
be  diagnosed,  and  too  much  pressure  is  brought  to  bear  on 
the  sinus  thrombosis  theory  and  the  other  conditions  over- 
looked. 

Dr.  J.  A.  Stucky.  Lexington,  said  that  Dr.  Day  had  brought 
out  the  point  he  had  tried  to  emphasize  at  Buffalo  last  June : 
that  the  symptoms  caused  by  intestinal  toxemia  simulated 
those  of  sinus  thrombosis  as  far  as  temperature  showed.  He 
has  never  opened  the  lateral  sinus.  The  septic  condition  of 
the  mastoid  present,  plus  the  condition  produced  by  the  an- 
esthetic, so  weakened  the  intestinal  canal  that  the  toxines 
are  absorbed  and  the  symptoms  of  sinus  thrombosis  are  made 
manifest.  Two  or  three  doses  of  castor  oil  and  a  colon  tube, 
he  thought,  performed  wonders. 

Dr.  Wendell  C.  Phillips.  New  York,  wished  to  protest 
at  the  unwarranted  oi>erative  interference  in  suspected  cases 
where  the  diagnosis  was  based  upon  high  temperature  only. 
Young  children  previous  to  rupture  of  drum  or  paracentesis 
were  extremely  prone  to  high  temperature,  which  usually  sub- 
sided promptly  a  few  hours  after  a  free  opein"ng  in  the  drum 
had  been  made.  These  cases  also  usually  had  a  high  i)olymor- 
pho-nuclear   percentage. 
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Dr.  E.  M.  Holmes.  Boston,  said  rei;^arding  the  blood  count. 
one  case  showed  11000  white  and  the  next  day  there  would 
be  but  9000  and  on  the  third  day  after  operation  14000.  It 
was  not  always  absolute. 

Dr.  J.  F.  Barnhill.  Indianapolis,  thought  there  was  a  pos- 
sibility that  Dr.  Day's  case  had  a  lateral  sinus  thrombosis 
which  was  taken  care  of  by  the  child's  own  system. 

Dr.  E.  P).  Dench,  Xew  York,  said  there  were  some  cases 
that  did  well  without  operation.  He  had  found  in  one  case 
the  lateral  sinus  absolutely  obliterated,  yet  the  patient  recov- 
ered. He  had  a  case,  a  child.  IS  months  old.  for  whom  he 
was  consulted,  who  had  an  unexplained  temperature.  He  per- 
formed double  paracentesis,  and  after  seven  days  the  temper- 
ature rose  to  107°.  Two  careful  diagnosticians  went  over 
the  chest,  but  said  they  found  nothing.  The  leucocyte  count 
was  27000  and  the  polymorpho-nuclear  87%.  The  next  day 
the  temperature  went  down  to  99  and  the  child  gradually  re- 
covered. Another  child  of  18  months  had  run  an  irregular 
high  temperature  for  five  days.  For  the  first  three  days  there 
were  no  ear  symptoms.  Incision ;  staphylococcus  infection 
present ;  no  drainage.  Three  myringotomies  were  performed. 
There  was  no  tenderness  over  the  mastoid,  but  there  was  swell- 
ing of  the  canal.  Everything  else  was  excluded.  The  blood 
count  had  been  made  and  a  high  leucocytosis  was  evidenced, 
so  pneumonia  was  sought  after.  The  day  following  the  poly- 
morpho-nuclear were  down  to  29^^.  The  mastoid  was  opened 
and  was  found  to  be  filled  with  pus,  yet  the  bony  wall  was 
firm.  Forty-eight  hours  later  the  sinus  was  opened  and  a 
clot  found  extending  from  the  knee  seven-eighths  of  an  inch 
to  the  torcular  Herophili.  The  wound  was  packed  and  the 
temperature  began  to  fall.  Sixty  hours  after  the  operation, 
at  the  fir.st  dressing,  there  was  a  slight  amount  of  pus.  of  which 
the  speaker  was  afraid.  That  night  the  temperature  again 
rose  to  107.  but  the  following  morning  at  7  it  was  down  to 
99,  and  the  jugular  vein  was  incised  from  the  innominate  to 
the  base  of  the  sku'.l.  It  was  like  a  pipe  stem.  The  child 
rlied  ten  days  later  of  s'-])sis. 
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THREE  FATAL  CASES  OF  MENINGITIS  WITH 
PECLXIAR  EAR  SYMPTOMS.- 

Bv  Dk.  W.  H.  Roberts, 

PASADENA,   CAL. 

These  cases  with  their  post-mortem  findings  are  reported  in 
the  hopes  that  what  is  learned  may  be  of  benefit  to  us  all,  and 
particularly  that  from  the  last  two  we  may  learn  to  look  earlier 
for  symptoms  of  meningeal  involvement. 

The  first  is  chiefly  of  interest  because  the  autopsy  so  clearly 
confirmed  the  diagnosis  made  over  c.  month  before  death,  and 
because  of  the  remarkable  condition  found  in  the  middle  ear. 

The  last  two,  I  think,  teach  among  other  things,  that  we 
should  never  examine  an  ear  with  an  acute  otitis  media  without 
keeping  ever  before  us  the  possibility  of  a  meningitis  develop- 
ing in  spite  of  the  proper  treatment  being  instituted.  We 
should  therefore  always  be  guarded  in  our  prognosis  in  all 
acute  middle  ear  inflammations. 

Case  1. — On  January  20.  1905.  W.  H.,  age  50,  came  under 
my  care  bearing  the  following  letter  from  his  physician  in  the 
country : 

"Dear  Doctor: — ^The  bearer  came  to  me  about  two  months 
ago  with  neuralgic  pains  in  and  about  the  left  ear  and  brow, 
and  in  a  general  run-down  condition,  which  I  attributed  chiefly 
to  a  very  septic  condition  of  the  mouth.  He  has  had  the  pains 
off  and  on  since  thai'  time,  has  continued  weak  and  hardly  gains 
at  all.  About  a  week  or  ten  days  ago,  swelling,  slight  redness 
and  tenderness  on  pressure  over  the  mastoid  tip  came  on. 
There  has.  at  no  time,  been  any  discharge  from  the  ear.  Even- 
ing temperature  has  been  slightly  raised  for  some  time  and 
pulse  about  100.  Deafness  was  about  complete  when  he  came 
to  me,  although  he  says  ho  had  quite  recently  received  telephone 
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messages  with  that  ear.  Watch  tick  aucHble  about  eight  inches 
on  the  other  side,  but  today  it  is  almost  deaf  to  watch  tick.  I 
bhstered  over  mastoid  twice  when  he  first  came  to  me." 

On  examination  I  found  the  entire  mastoid  tender,  consider- 
able edema  of  the  tip  and  neck,  drum  dull,  thickened,  but  not 
in  the  least  congested.  No  evidence  of  perforation,  no  sagging 
of  the  canal,  very  marked  degree  of  deafness.  Tempera- 
ture 99.8. 

Diagnosis :    Mastoiditis  with  Bezold  perforation  of  the  tip. 

I  advised  patient  to  go  immediately  to  the  h()sj)it;il  and  ex- 
pected to  operate  that  evening.  The  patient  consented,  but 
expressed  a  wish  to  return  home  for  an  hour  or  two  in  order 
to  attend  to  some  necessary  business  before  going  to  the  hos- 
pital. Nothing  more  was  seen  of  him  until  the  morning  of  the 
24th  of  February,  when  a  telephone  message  was  received 
from  his  home  in  the  country,  saying  that  he  was  in  a  very  bad 
condition — dying,  it  was  feared. 

On  my  arrival  there  I  learned  that  the  man  had  been  losing 
ground  steadily  for  some  weeks,  although  complaining  less  and 
less  of  pain  around  his  ear  until  within  the  last  two  or  three 
days,  when  he  remained  in  bed  most  of  the  time  with  hot  ap- 
plications to  the  ear.  The  morning  before,  he  complained  of 
very  severe  pain  in  the  small  of  his  back,  which  he  had  injured 
some  years  before  by  being  thrown  out  of  a  buggy.  Toward 
evening  he  became  rather  irrational,  with  a  slow  pulse  in  the 
neighborhood  of  60. 

All  night  he  was  exceedingly  restless  and  on  the  morning  of 
the  24th  he  could  only  be  aroused  with  difficulty.  I  found  skin 
cold  and  clammy,  patient  groaning,  throwing  himself  from 
side  to  side  in  the  bed,  and  at  times  holding  his  hand  to  his 
forehead  and  left  ear.  Pressure  over  the  mastoid  made  him 
wince,  and  on  asking  if  it  hurt  he  replied  "Yes,"  the  only  in- 
telligent answer  obtained.  There  were  no  facilities  in  the  house 
for  making  a  satisfactory  examination,  but  because  of  the  slow 
pulse  I  thought  there  was  the  possibility  of  brain  abscess,  and 
as  the  sons  wished  to  take  the  chances  of  an  operation,  I  had 
the  patient  taken  to  the  hospital  in  an  ambulance,  where  I  saw 
him  at  five  o'clock,  with  Dr.  Hill  Hastings,  of  Los  Angeles. 
Temperature  102  deg.,  pulse  100.  The  entire  condition  had 
changed,  patient  then  showing  signs  of  active  meningitis. 
Luml)ar  puncture  obtained  turbid  scrum  which  contained  the 
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pneumococcus.  I  refused  to  operate  and  ])Ut  an  ice  pack  to 
his  head.     Patient  died  at  five  o'clock  the  morning  of  the  25th. 

Autopsy  was  performed  that  evening  by  Dr.  Stanley  P. 
Black  and  myself.  Found  a  diffuse  purulent  leptomeningitis, 
most  intense  at  the  base  of  the  brain.  No  signs  of  abscess. 
The  dura  was  exceedingly  adherent  over  the  left  temporal  bone, 
particularly  over  the  petrous  portion,  and  a  perforation  existed 
over  the  roof  of  the  mastoid  antrum.  The  bone  was  very  con- 
gested over  the  antrum  and  middle  ear  and  much  softened.  On 
opening  the  antrum  I  found  it  filled  with  pus,  as  were  all  the 
mastoid  cells,  which  had  practically  broken  down,  forming  one 
large  cavity.  The  probe  passed  readily  through  the  perfora- 
tion at  the  tip  of  the  mastoid  and  three  inches  into  the  neck. 
After  removing  the  softened  superior  wall  of  the  attic  the 
middle  ear  was  found  entirely  normal  and  dry,  mucous  mem- 
brane not  adherent,  stripping  readily  from  the  bony  walls, 
and  the  ossicles  in  good  condition. 

This  man's  life  was  sacrificed  by  his  obstinate  determination 
not  to  go  to  the  hospital,  or  to  submit  to  an  operation.  After 
his  return  home  his  physician  and  his  sons  tried  to  persuade 
him  to  follow  my  advice,  but  without  avail. 

Casic  2. — Miss  L.  11.,  age  ■?•"> :  ()CCU])ation,  drcssniiker.  I 
first  saw  her  at  !)  p.  ni..  .\ugust  T,  1903,  by  request  of  Dr.  A. 
T.  Newcomb,  and  the  following  history  was  obtained : 

For  over  a  year  had  bad  spells  of  dizziness,  worse  particularly 
the  past  month.  One  month  prior  to  this  she  had  fainted.  For 
four  weeks  .she  had  had  a  great  deal  of  pain  in  her  back  and 
had  been  under  a  physician's  care  for  sciatic  rheumatism.  Dur- 
ing the  latter  part  of  this  time  she  had  been  running  some 
temperature.  On  the  morning  of  August  1st  she  had  sham- 
pooed her  hair  and  that  dc.y  some  tonsillitis  set  in.  On  the 
fifth  she  called  at  pr.  Newcomb's  office  for  treatment  for  her 
tonsils.  That  morning  she  had  some  neuralgic  pains  in  her 
right  e;r.  In  the  evening  the  pains  became  very  severe  in 
the  car  and  over  that  side  of  her  head.  By  ten  o'clock  the 
pains  had  begun  to  quiet  and  the  following  morning  the  ear 
began  to  discharge  some  straw-colored  serum.  From  that  time 
on  she  had  no  more  pain  in  her  ear. 

I  was  called  by  Dr.  Newcomb  to  see  the  patient  because  of 
some  mastoid  tenderness.    Kxamination  revealed  the  following: 

The  patient  was  cKccssively  nervous.     The  muscles  of  the 
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ri|:::ht  side  of  the  neck  were  quite  tender,  but  very  slight  mastoid 
tenderness.  The  external  auditory  canal  contained  some 
whitish  flakes  which  were  removed  by  syringing.  The  drum 
was  exceedingly  congested  and  thickened  so  that  I  was  unable 
to  make  out  the  landmarks.  The  middle  ear  was  full  of  straw- 
colored  scrum  (no  ])us).  which  was  removed  by  Politzer  in- 
flation and  pneumatic  speculum.  This  improved  her  hearing 
and  made  her  feel  more  comfortable.  The  patient  also  com- 
plained of  verv  severe  pain  in  the  back  of  her  neck,  in  the  cer- 
vical region,  and  severe  frontal  headache.  The  pupils  were 
normal.  The  ear  was  dressed  with  a  cotton  wick  containing 
glycerine  and  carbolic  acid.  On  the  following  morning  I 
learned  that  the  ])aticnt  did  not  sleep  until  about  3  a.  m.  She 
had  no  pain  in  the  ear  since  the  treatment.  The  cotton  pad 
outside  the  wick  was  wet  with  straw-colored  serum,  no  secre- 
tion in  the  canal  and  none  came  from  the  middle  ear  by 
Politzer  inflation,  or  pneumatic  speculum.  She  was  complain- 
ing of  intense  pain  in  the  cervical  and  lumber  regions  and  also 
the  frontal  region  of  her  head.  She  had  some  abdominal  ten- 
derness. Temperature  102.6.  pulse  96,  pupils  normal.  The 
patient  looked  very  sick  and  was  removed  to  the  hospital  for 
better  treatment  than  she  could  receive  at  her  home.  .At  2  :30 
that  afternoon  at  the  hospital,  she  seemed  to  be  in  a  condition 
of  collapse.  Her  features  were  drawn,  pulse  weak,  temperature 
103.8  (rectal).  I  found  a  slight  amount  of  pus  in  the  canal, 
from  which  no  culture  was  made  as  the  swab  was  lost.  Shrap- 
nell's  membrane  red.  I  performed  paracentesis  under  chloro- 
form, but  got  only  blood.  Under  the  chloroform  her  pulse  be- 
came verv  weak,  and  it  was  necessary  to  give  strychnin  in- 
jections (hypodermic)  and  oxygen  inhalations  with  normal 
salt  under  the  breasts.  She  had  a  peculiar  eruption  over  the 
abdomen  and  complained  of  intense  pain  in  the  back  of  the 
neck,  lumbar  and  frontal  regions.  Symptoms  now  all  pointed 
to  meningitis.  On  the  morning  of  the  9th,  a  lumbar  puncture 
was  made,  showing  almost  pure  culture  of  the  pncumococcus. 
leucocytosis  of  85000.  In  the  afternon  her  right  pupil  became 
dilated.  Death  occurred  at  1  SJO  p.  m.  Tatient  retained  con- 
sciousness almost  to  the  last. 

.httof^sy. — On  removing  the  skull  cap.  the  right  hemisphere 
was  found  bathed  in  pus,  which  had  traveled  down  the  right 
optic  nerve.     On  inspection,  the  right  petrous  portion  of  the 
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temporal  bone  appeared  to  be  normal,  but  on  a  slight  tapping 
with  the  chisel  the  whole  bone  caved  in,  being  entirely  necrotic, 
filled  with  pus  and  granulation  tissue.  The  mastoid  was  not 
opened,  the  autopsy  being  performed  by  a  novice,  who,  in  his 
carelessness,  destroyed  the  petrous  portion  of  the  temporal 
bone,  thus  losing  much  valuable  information.  This  patient 
had  had  no  pain  in  her  right  ear  until  four  days  before  her 
death.  If  the  temporal  bone  had  become  infected  on  the  day 
the  pain  in  the  ear  began,  was  there  time  enough  for  the  petrous 
portion  to  become  entirely  necrotic?  Was  there  not  rather 
primary  osteomyelitis  here  with  secondary  involvement  of  the 
middle  ear? 

Case  3  is  reported  in  detail,  as  it  presents  some  very  inter- 
esting symptoms,  which  in  a  great  measure  deceived  the  physi- 
cians who  were  called  in  on  the  case. 

I  was  called  on  the  morning  of  January  11th,  1905,  to  see 
F.  M.,  age  15,  who  was  suffering  from  acute  pain  in  the  left 
ear,  which  had  started  about  2  o'clock  that  morning,  lasting 
until  5.  when  the  ear  began  to  discharge  some  serum. 

When  examining  at  8  o'clock,  I  found  intense  congestion  of 
the  drum,  with  bulging,  a  small  pin  point  perforation  at  the 
middle  of  the  drum,  which  seemed  to  be  blocked  with  secretion. 
Under  chloroform  anethesia.  the  left  drum  was  opened 
freely  evacuating  large  quantities  of  bloody  serum.  The  pa- 
tient at  once  went  to  sleep  and  slept  the  rest  of  the  day  in  per- 
fect comfort,  the  ear  discharging  well. 

The  following  ear  history  was  obtained :  He  had  had  fre- 
quent attacks  of  earache,  the  last  attack  being  about  Thanks- 
giving, when  his  right  ear  ached  for  some  little  time  and  then 
discharged  pus  for  a  few  days.  At  this  time  his  ear  was 
treated  by  syringing,  but  was  not  under  the  care  of  any 
specialist. 

Before  incising  the  left  drum,  the  right  was  examined  and 
some  congestion  of  Shrapnell's  membrane  found.  Also  a 
slight  ring  of  congestion  extending  nearly  the  entire  circum- 
ference of  the  drum.  He  had  no  pain  whatever  in  this  ear.  but 
his  mother  was  advised  to  apply  a  hot  water  bag  to  it,  which 
she  forgot  to  do,  as  he  was  so  comfortable.  .\t  •"  p.  m.  the 
boy's  temperature  was  103.3,  pulse  IIG.  Right  drum  not  as 
much  congested  as  in  the  morning.  The  left  ear  was  discharg- 
ing freely  and  was  perfectly  comfortable. 
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On  calliin;-  the  next  mornins;-,  I  found  that  during  the  night 
the  right  drum  had  ruptured  without  any  pain  or  warning, 
discharging  yellowish  pus  with  some  odor.  The  left  was  com- 
fortable and  draining  nicely.  Temperature  100.  The  pr.tient 
was  given  calomel  purging,  and  bichlorid  douching  for  each 
ear.  .\t  (!  p.  m.  I  learned  that  his  temperature  had  been  high 
all  day,  reaching  104  several  times.  He  was  free  from  pain, 
both  ears  discharging  copiously  with  slight  tenderness  of  mas- 
toid on  the  right  side.  Januar\-  l.'Sth,  temperature  at  8  a.  m. 
101,  ears  discharged  freely  during  the  night,  but  both  throbbed 
with  sensation  of  dull  pain  that  morning.  I  syringed  ears 
with  biclorid  solution,  getting  away  considerable  secretion, 
with  relief  from  pain  and  throbbing.  Temperature  reached 
104,  pu'se  in  the  neighborhood  of  100.  January  14th,  his  tem- 
perature kept  high  all  day,  but  his  ears  were  comfortable  and 
discharged  freely.  Politzer  inflation  was  used  with  good  re- 
sults. From  this  time  on  his  ear  symptoms  gradually  im- 
proved, the  discharge  grew  less  daily  and  ceased  by  the  25th. 

On  the  1  Ith  a  consultation  was  held  with  Doctors  King, 
Black,  and  Sherk,  to  discover,  if  possible,  the  cause  of  the 
high  temperature,  but  nothing  was  found.  The  boy  felt  per- 
fectly well,  his  only  complaint  being  that  we  did  not  allow  him 
enough  to  eat,  and  he  continually  expressed  a  desire  for  beef- 
steak. He  was  unable  to  sleep  much  after  the  first  da\'  of  his 
illness.  January  15th  he  seemed  to  be  better,  but  his  tempera- 
ture rangt'fl  from  M)2.~>  at  fi  a.  m.  to  104  by  axilla  at  4  p.  m.. 
and  at  8  p.  m.  was  102.  January  Ifith,  aside  from  his  tempera- 
ture, he  was  much  better.  The  range  was  from  101.3  to  103.4. 
January  17th.  highest  temperature  was  103.2,  lowest  101.8. 
On  the  morning  of  the  18th  his  temperature  was  100.8.  but 
by   I  p.  m.  had  reached  lO:').*;. 

Dr.  J.  M.  McRride  saw  him  in  consultation,  Init  could  not 
t.ccnuiit  for  tile  fevrr.  and  gave  a  very  hopeful  ]>rognosis. 

January  19th.  his  temperature  reached  10  L5  at  noon,  and 
a  bath  brought  it  down  to  101.8,  but  it  immediately  began  to 
go  up.  and  at  s  p.  m.  was  U»l.(>.  At  this  time  Dr.  Hill  Hast- 
ings was  called  in  consultation  to  see  if  he  thought  there  could 
be  anv  ear  conii)lication  to  accoimt  for  the  temperature.  He 
found  the  ears  in  good  condition  and  apparently  not  account- 
able for  the  febrile  condition.  He,  however,  found  some 
fibrillary  twitching  of  the  libers  of  the  pectorals  major  mus- 
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cles  on  drawinq;  the  fino;email  (|uickly  across  the  muscle ; 
there  was  also  a  marked  Koernig'.  The  pupils  were  even  and 
active,  and  there  were  no  mental  disturbances  of  any  kind.  He 
made  a  diagnosis  of  meningitis,  not  of  otitic  origin,  but  prob- 
ably due  to  an  influenza  infection.  His  prognosis  was  un- 
favorable. 

Those  of  us  who  had  been  seeing  the  boy  could  not  bring 
ourselves  to  agree  fully  with  him  in  spite  of  the  evidences  of 
meningeal  irritation.  We  were  inclined  to  view  these  menin- 
geal symptoms  as  a  result  of  the  febrile  condition  and  not  the 
cause.  On  the  20th  he  was  about  the  same.  Frequent  baths 
kept  the  temperature  under  103.5  most  of  the  time.  January 
21st  he  w?-s  not  so  well.  Dr.  Sherk  did  a  lumbar  puncture,  but 
failed  to  get  fluid.  His  temperature  reached  105,  and  then, 
on  Dr.  ]\Icr)ride's  advice,  small  doses  of  acetanilid  were  used, 
and  his  temperature  stayed  at  104.  His  pulse  all  this  time  was 
about  100. 

January  22d.  On  the  morning  of  this  day  he  com- 
plained first  of  some  lumbar  pain,  due  to  the  puncture  of  the 
day  before.  At  noon  there  was  noticed  occasional  twitching 
of  the  body,  and  that  afternoon  he  spoke  of  pain  in -the  back 
of  his  head.    That  night  he  also  complained   of  headache. 

January  23d.  Early  in  the  morning  he  had  a  nosebleed.  Later 
he  refused  nourishment.  He  could  not  sleep,  but  was  not  m 
any  pain.  Later  in  the  morning  he  spoke  of,  pain  first  in  the 
top  of  the  head,  then,  in  a  few  hours,  all  over  head,  and  also 
in  the  lumbar  region.  Symptoms  of  meningitis  were  becoming 
more  prominent,  but  his  pupils  were  normal  and  he  kept  pretty 
rational.  That  afternoon  he  awakened  from  a  sleep  in  a  sort 
of  a  night  terror,  and  it  took  some  time  to  quiet  him. 

On  the  morning  of  January  24th  there  was  frequent  jerking 
of  the  legs  and  constant  fumbling  with  the  hands.  He  had  a 
comfortal)le  night,  was  free  from  pain,  complained  some  of  his 
back  when  he  moved  and  was  quite  irritable  when  disturbed. 
That  evening  there  was  pain  in  his  back,  extending  downward 
from  waist  line,  and  turning  caused  pain  in  his  neck.  Tvater 
that  night  he  became  irrational  at  intervals. 

January  25th  I  reopened  both  drums  under  chloroform, 
with  negative  results.  That  evening  there  was  some  serous 
discharge  from  the  left  ear.  He  gradually  bee;. me  more  rest- 
less, would  pick  at  bed  clothes  and  mutter  when  asleep,  and  be- 
came more  and  more  irritable  when  awake. 
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January  20th,  his  neck  was  stiff  and  would  hurt  him  on 
turning.  There  was  a  profuse  serous  discharge  from  the  left 
ear   in   the   morning. 

January  3Tth,  he  was  rational  when  awake,  but  very  restless 
when  asleep.  Once  in  the  afternoon  there  was  considerable 
serous  (lisch..rge  from  his  left  ear.  but  from  this  time  on  it  was 
very  scanty. 

January  28th,  he  was  restless  during  the  morning.  At  2 
p.  m.  he  said  he  was  very  thirst} .  He  sat  up  to  take  a  drink 
of  water,  and  after  drinking  said,  "Why,  I  can't  see,"  and  fell 
back  on  his  pillow  unconscious.  Active  delirium  then  set  in, 
his  abodmen  became  distended,  he  voided  urine  involuntarily, 
and  at  2:10  on  the  morning  of  January  29th  he  died. 

Autopsy  tiiat  afternoon  by  Dr.  Stanley  P.  Black  and  myself 
revealed  a  rather  diffuse  leptomeningitis,,  most  marked  at  the 
base.  There  was  no  apparent  meningitis  in  either  temporal 
region.  There  was  no  necrosis  of  either  temporal  bone.  Both 
mastoids  were  normal.  The  left  middle  ear  contained  a  slight 
amount  of  serum.  There  were  no  evidences  whatever  found 
to  lead  us  to  think  that  the  meningitis  was  of  otitic  origin. 
Cultures  taken  from  the  cerebro-spinal  fluid  showed  the  strep- 
tococcus. 
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THE    NASAL    TURBINATE    AS    A    VASO-MOTOR 

INDEX. 

By  James  A.  Babbitt,  M.  D., 

PHILADELPHIA. 

The  responsibility  for  physical  examination  in  adolescence, 
whether  general  or  of  special  senses,  affords  much  difficulty 
in  the  determination  of  reliable  basis  for  judgment.  On  purely 
morophologic  lines,  such  standards  may  be  readily  found,  and 
questions  of  defects  in  symmetry  and  posture  arc  easily  set- 
tled. Again,  examination  of  heart,  lungs  and  gross  abdominal 
organs  as  to  functional  and  organic  integrity  is  comparatively 
simple,  and  in  the  special  senses  as  well,  gross  organic  defects 
of  eye,  ear.  nose  and  throat  are  quickly  recognized  and  re- 
corded. 

Aside,  however,  from  the  mere  basis  of  cautionary  advice 
and  records  of  statistical  and  anthropometric  value,  many 
questions  of  vast,  underlying  importance  rest  in  the  examiner's 
estimate  of  the  individual  before  him.  In  view  of  the  wide 
variation  even  in  the  normal  type,  this  becomes  particularly 
difficult.  The  vital  question  at  once  arises  as  to  what  really 
constitutes  a  true  type  of  bodily  health.  What  factors  add  to 
best  results,  and  favor  general  bodily  metabolism ;  w^hat  in- 
fluences lead  to  most  natural  and  favorable  vaso-motor  action? 
Is  this  individual,  and  are  thes-e  special  senses,  more  or  less 
widely  differing  in  formation,  nervous  reaction,  and  physio- 
logic activity,  in  a  strictly  healthy  condition?  If  doubtful, 
which  is  cause  and  Avhich  effect,  and  where  shall  the  founda- 
tion deficiency  be  located. 

Laying  aside  the  general  physical  j)roblem  and  confining 
ourselves  to  the  physical  examination  of  certain  special  senses, 
the  topic  of  the  paper  presents  a  field  of  much  interest.  The 
term  catarrh,  in  common  consideration,  is  inseparably  con- 
nected with  the  nose,  throat  and  ear,  though  perhaps  wrongly 
so.  Yet  in  spite  of  this  limitation,  it  presents  a  wide  field  of 
correlated  influence,  both  in  its  relation  to  the  general  lithemic 
and  uric  acid  problem,  and  also  involving  as  it  does  a  most 
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typical  erectile  surface,  and  performing  its  function  as  a  bod\ 
representative  of  vaso-motor  change  in  its  relation  to  this  gen- 
eral system.  It  is  the  importance  of  this  phase  in  general  ex- 
amination of  the  special  senses,  and  its  significance  in  the 
general  bodily  economy,  which  seem  to  warrant  its  choice 
for  study. 

Consider  it,  too,  if  you  will,  in  its  significance  as  to  the 
physical  condition  of  the  growing  child.  First,  it  will  be  gen- 
erally conceded  that  the  catarrhal  condition  wherever  found  is 
a  most  important  factor  in  its  influence  upon  metabolism ;  sec- 
ondly, the  nasal  mucous  membrane,  particularly  the  turbin- 
ates, are  quickly  affected  by  all  special  sense  catarrhs.  Let 
us  consider  how  far,  then,  their  condition  is  indicative  of  vital 
condition. 

The  vaso-motor  system,  as  its  name  implies,  includes  that 
vast  ramification  of  constrictor  and  dilator  nerve  fibers  dis- 
tributed to  the  muscular  coats  of  the  vessel  walls,  which  from 
direct  and  reflex  impulses  practically  control  the  action  of  all 
vital  processes.  Retarded  blood  supply  practically  inhibits 
vital  activity;  excessive  supply  produces  congestion  with  simi- 
lar retrograde  results. 

Starting  from  the  vaso-motor  center  in  the  bulb,  with  sub- 
sidiary centers  in  the  cord,  passing  out  through  the  sympa- 
thetic system,  and  closely  ramifying  with  the  branches  of  the 
pneumogastric,  this  system  of  vascular  nerves  is  practically 
the  system  in  control  of  organic  life.  Furthermore,  stimula- 
tion in  this  tract,  of  more  than  functional  significance,  directly 
produces  pathologic  result,  evidenced  by  the  gangrene  of  per- 
manent constriction  and  degeneration  of  epithelial  surfaces, 
following  permanent  dilatation. 

As  the  functional  activity  of  the  vaso-motor  system  is  prac- 
tically limited  to  the  arteries  and  capillaries,  its  changes  are 
freely  exhibited,  and  the  lightning-like  rapidity  by  which  the 
weight  of  the  body  is  changed  in  each  consecutive  moment 
shows  its  potent  force.  Pallor  and  blushing  of  the  skin,  change 
in  surface  temperature,  modification  in  volume,  rhythm  and 
pressure  of  surface  pulse,  sensory  phenomena  in  great  variety, 
are  all  vaso-motor  in  result  if  not  in  origin. 

Granting  then,  this  vast  underlying  physiologic  system,  in- 
tangible and  undemonstrable  in  accurate  measure,  yet  perfectly 
in  control  of  all  organic  life,  it  is  then  but  fair  to  give  this  ele- 
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merit  a  crowning  place  in  the  controlling  mechanism  of  the 
special  sense  organs,  which  though  possessing  individual 
sensory  apparatus,  are  yet  dependent  to  a  last  degree  on  the 
general  vascular  mechanism  for  their  integrity.  The  body 
economy  is  so  perfectly  correlated  in  all  its  parts,  and  both  sec- 
tion and  elimination  so  seriously  affect  parts  most  distant  from 
those  in  action,  that  local  indication  of  systemic  influence  may 
be  safely  considered.  It  is  the  purpose  here  to  determine  then, 
how  far  in  a  special  sense  physical  examination,  such  as  that 
of  the  nasal  turbinates,  can  indicate  condition  of  general  vaso- 
motor action,  and  in  this  case  the  nasal  mucous  membrane  is 
selected  simply  as  a  particularly  representative  vascular  tissue. 

In  a  series  of  diagnostic  physical  examinations  of  nasal 
cavity  and  naso-pharynx,  we  are  probably  most  forcibly  im- 
pressed with  the  turbinated  features.  Such  examination,  of 
course,  includes  careful  estimate  of  septum,  floor  surface, 
vibrissae,  superior,  middle  and  inferior  turbinates,  and  pharyn- 
grcat  tonsil  with  perhaps  added  illuminated  investigation  of 
sinuses. 

From  a  purely  operative  standpoint,  possibly  the  condition 
of  the  septum  might  stand  paramount,  and  this  perhaps  Is 
seldom  strictly  normal,  but  in  general  judgment  of  the  nasal 
cavity,  and  its  ability  to  perform  the  functions,  olfactory,  res- 
piratory, phonatory,  and  protective,  which  nature  has  assigned 
it,  we  study  the  turbinates  with  increasing  respect. 

To  the  novice,  this  routine  and  judgment  seems  trivial,  but 
with  more  experience  there  comes  with  rude  shock  the  reali- 
zation of  how  many  nasal  cavities,  condemned  in  our  judg- 
ment, really  afford  but  slight  disturbance  to  the  patient,  and  on 
the  other  hand  of  how  many  apparently  trivia]  abnormalities 
and  hypertrophies  afford  him  genuine  distress. 

The  subject  will  be  carried  on  in  these  phases:  (A)  Classi- 
fication. (B)  Anatomy.  (C)  Group  tests  and  statistics. 
(D)   Deductions. 

(A)  Rhinitis,  or  more  pro])erly  speaking,  rhino-pharyngitis, 
has  been  broadily  grouped  in  the  following  classification : 

a.  Simple  rhinitis,  c.   Purulent  rhinitis  (sequence 

b.  Hypertrophic  rhinitis.  of  c). 

c.  Atrophic  rhinitis,  f.  Vaso-motor  conditions, 

d.  Sclerotic  rhinitis  f  sc(|uencc    g.  Specific  and  membranous 

of  b),  affections. 

h.  Invasion  of  foreign  bodies. 
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This  classification,  admirable  in  many  respects,  is  confusing 
in  that  both  hypertrophic  and  purulent  may  be  specific  in  ori- 
gin;  again,  the  vaso-motor  element,  prominent  in  the  first  four 
groups,  may  still  be  first  to  reveal  the  presence  of  the  foreign 
body ;  indeed,  often  baffled  alike  are  both  experienced  prac- 
titioner and  immature  specialist  in  the  diagnosis  and  thera- 
peutics afforded  by  the  complex  walls  of  the  nasal  chamber. 
Add  to  this  the  cause  and  effect  presented  by  a  much  con- 
voluted and  distorted  septum,  and  the  confusion  is  complete. 

In  our  consideration,  it  is  but  fair  to  admit  these  difficulties ; 
so  misleading  is  the  appearance  of  the  nasal  cavity,  so  fre- 
quently do  gross  turbinate  processes  produce  no  discomfort, 
and  on  the  other  hand  roomy  nasal  passages  afford  such  scant 
relief,  and  again  so  moderate  are  the  changes  sufficient  to 
produce  major  obstruction,  that  over-reliance  on  surface  indi- 
cation is  as  fatal  as  underestimate  of  the  same. 

(B)  On  gross  anatomy  and  accitlental  deformity,  but  little 
need  be  said,  and  passing  by  nasal  deflection,  of  course  a  fre- 
quent cause  of  all  the  difficulty  present  and  remediable  by  sur- 
gical intervention  only,  a  nasal  study  naturally  devolves  into 
a  consideration  of  the  turbinated  structures,  the  upper  two 
springing  from  the  inner  walls  of  the  ethmoid  bone,  and  the 
lower  independent,  protecting  the  opening  into  the  ;.ntrnni 
of  Highmore  and  overlapping  the  floor  of  the  proper  nasal 
passage. 

In  studying  their  structure,  connection  with  the  cerebral  and 
sympathetic  nervous  system,  tracing  the  etiology  of  quick  vas- 
cular change  and  response  to  irritation,  and  again  analyzing 
these  laws  of  cause  and  effect  in  their  relation  to  the  adoles- 
cent period,  we  note  firstly,  that  they  present  the  most  readily 
changeable  and  movable  tissues  in  the  nose,  and  are  directly 
imdcr  influence  of  cranial  and  sympathetic  nerves ;  secondly, 
are  essentially  vascular  in  their  anatomy ;  thirdly,  each  pro- 
tects openings  to  important  sinus  passages,  and  finally  that 
together  they  perform  in  large  part  the  total  nas:d  function, 
both  sensory  and  olfactory. 

Anatomically  (and  here  we  must  share  their  importance 
with  the  nasal  septum)  the  turbinates  consist  of  thin  lips  of 
bony  shelving,  curved  in  somewhat  wood-shaving  appearance, 
covered  first  by  basic  layers  of  fibro-elastic  tissues  in  stroma 
containing  nerves,  lymphatic  and  glandular  elements.     Upon 
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this  is  a  membranous  layer,  and  it  is  outwardly  covered  with 
ciliated  epithelium  interspersed  with  .goblet  cells  in  the  lower, 
respiratory  portion,  and  by  non-cilated  epithelium  mingled  with 
special  olfactory  terminals  in  the  higher,  olfactory  region. 
The  nervous  supply  of  special  sense  is  through  filaments  of 
the  olfactory  nerve  passing  through  the  cribriform  foramina, 
and  that  for  general  sensation  is  derived  through  branches 
of  the  fifth  or  trigeminal,  through  both  ophthalmic  and  maxil- 
lary divisions.  Branches  from  Meckel's  ganglion  and  the 
vidian  nerve  practically  complete  the  group.  The  vascular 
supply  forms  a  vast  communicating  series,  freely  anastomos- 
ing in  all  parts,  and  comprised  in  the  main  of  branches  from 
the  ophthalmic,  internal  maxillary  and  facial  arteries. 

This  anatomic  summary  has  been  hastily  and  briefly  given, 
as  it  but  indirectly  affects  the  topic,  yet  emphasizes  the  par- 
ticularly important  vascular  and  nervous  relations.  Due  to 
this  freely  ramifying  vascular  supply,  we  find  the  nasal  turbi- 
nates a  typical  erectile  tissue,  freely  and  quickly  subject  to  vas- 
cular engorgement,  if  the  return  avenues  for  such  congestion 
be  temporarily  closed. 

Granting  the  above,  we  summarize  this  situation  in  the  nasal 
picture  as  presented : 

(a)  A  locality  freely  subject  to  vascular  congestion  from 
whatever  cause. 

(b)  A  hypersensitive  vascular  area  open  for  free  and  ser- 
viceable study. 

(c)  A  locality  freely  subject  to  metabolic  change.  In  so 
far  as  these  attributes  be  representative  of  vaso-motor  influ- 
ence, so  far  may  they  be  considered  indices  of  the  same. 

Clerirly  the  period  of  life,  varying  as  it  does,  in  which  hyper- 
trophic, or  as  preferred  by  Dr.  Kyle,  hyperplastic,  change  has 
become  well  marked,  and  deformities  in  nasal  position  have 
produced  irremediable  organic  defects,  presents  no  opportunity 
for  safe  judgment,  but  in  the  earlier  adolescent  period,  a  far 
different  status  obtains.  Here  much  is  in  the  formative  stage — 
an  application  of  cocain  or  adrenalin  reveals  how  largely  the 
swollen  turbinate  structure  can  clear  itself  from  true  hyper- 
trophic stigma. 

Suppose  such  a  subject  in  the  formative  period  of  life 
were  to  be  under  examination.  Nasal  chambers  show  passages 
largely  blocked  by  enormous  turbinates,  and  this  in  time  asso- 


478  NASAl.  TURBINATE  AS  VASO-MOTOR  INDEX. 

ciated  with  general  thickening  of  the  entire  nasal  mucous 
membrane.  By  post-nasal  mirror,  we  first  attempt  the  e'.imina- 
of  the  enlarged  pharyngeal  tonsil.  By  speculum  anteriorly  wc 
clear  the  suspicion  of  deflected  and  distorted  septum,  and  ha 
consequent  points  of  pressure  irritation.  Polypoid  degenera- 
tion and  foreign  bodies  are  next  excluded,  and  the  question  of 
specific  neuroses  investigated  by  general  symptomatology.  By 
secondary,  careful  stud\-  we  may  perhaps  eliminate  true  hyper- 
plastic and  sclerotic  changes,  and  yet  admit,  that  all  these  con- 
ditions are  far  from  disassociated  with  the  vaso-motor  element, 
indeed,  are  most  intimately  connected  with  it,  and  must  be 
given  their  place  in  such  category. 

With  these  functionally  swollen  turbinates  before  us  still, 
after  elimination  of  foreign  obstruction,  specific  disease  and 
misplaced  septum,  and  reinforced  by  application  tests  of  cocain 
and  adrenalin,  typical  erectile  tissue  as  it  is,  we  have  a  vaso- 
motor focus  of  increasing  interest  and  such  causal  possibili- 
ties as  the  following  may  present  themselves  in  a  rude  way: 

1.  Acute  rhinitis  from  known  irritative  cause.  (This  finally 
diagnosticated  by  accompanying  symptoms.) 

2.  A  general  superficial  vaso-motor  dilatation  from  known 
cause  and  associated  with  vaso-dilatation  throughout  other 
parts  of  the  body,  such  as  blushing  of  the  surface,  frank  per- 
spiration, etc. 

3.  A  possible  evidence  of  general  cerebral  congestion. 

4.  A  hypersensitive  mucous  membrane  responsive  to  any 
suggestive  influence  encountered. 

5.  A  congestive  swelling  closely  following  violent  exercise. 

6.  A  congestion  periodic  in  its  type. 

7.  Reciprocal  congestion  secondary  to  systemic  illness. 

8.  Conge.stion  due  to  disturbed  metabolism. 

This  list  might  be  extended,  and  many  other  vital  condi- 
tions might  show  the  metabolic  relation  to  the  general  body 
economy.  Inferences  from  these  anatomic  appearances  are 
quickly  and  surely  drawn. 

(C)  In  the  continuation  of  this  topic,  it  having  been  the 
writer's  privilege  to  be  associated  with  much  special  and  gen- 
eral physical  examination,  he  would  submit  this  preliminaiy 
report  of  conditions  bearing  upon  this  topic,  not  as  conclusive 
in  any  degree,  but  as  containing  figures  for  further  study  and 
estimate. 


NASAL  Tl'RBINATH  AS  \ASO-MOTOK   INDKX.  479 

In  a  small  college  near  Philadelphia,  a  new  form  of  physical 
examination  and  test  was  recently  applied,  one  which  had  been 
recently  suggested  by  Dr.  Meylan,  of  New  York,  and  in  which, 
under  a  rather  elaborate  system,  the  following  factors  were 
taken  into  consideration:  (a)  Bodily  control  (series  of  four 
tests),  one  for  upper  extremities,  one  for  lower,  and  two 
combined,  (b)  Vitality  (a  strictly  endurance  test),  (c) 
Health  (estimated  one-half  by  examiner's  grade  assigned  to 
general  examination  of  heart,  lungs  and  nervous  system,  and 
one-half  by  a  series  of  fixed  strength  tests  not  involving  co- 
ordination).   This  system  certainly  seems  to  be  a  rational  one. 

The  opportunity  had  been  previously  taken  to  make  special 
examinations  of  these  same  men  as  to  condition  of  eyes,  ears, 
nose  and  throat.  Of  these  tests  perhaps  the  most  interesting 
was  the  vitality  test  taken  under  these  conditions : 

The  candidate  hung  down  between  two  parallel  ropes  with 
a  known  shoulder  adjustment.  To  metronome  accompaniment, 
once  each  second,  he  sprang  to  hanging  position  with  hands 
opposite  armpits,  and  then  at  next  beat  dropped  to  the  floor,  and 
continued  this  to  exhaustion  point.  In  observing  these  tests, 
fifty-one  men  at  a  given  time  took  part,  and  as  the  age  of  the 
subjects  was  from  1?  to  24,  the  sclerotic  or  hyperplastic  turbi- 
nate was  present  to  certain  degree.  Of  these  fifty-one  men. 
fifteen  by  previous  examination  presented  distinctlv  enlarged 
turbinates.  Of  this  number  nine  men  represented  particularly 
free  vaso-motor  characteristics,  and  as  to  reaction  time,  seven 
would  be  considered  of  quick  response,  six  moderate  and  three 
slow  in  type. 

The  results,  meager  as  they  are,  may  prove  of  interest,  but, 
it  is  fair  to  admit,  yielded  nothing  as  conclusive  as  in  tests  to 
be  described  later. 

Of  the  fifteen  noted  above  as  representing  filled  turbinated 
sacs: 

1.  In  the  special  endurance  test,  nine  were  above  and  six 
below  the  group  average. 

2.  In  strength  test,  eight  were  above  and  six  below. 

3.  In  complete  examination,  bodily  control  (four  tests), 
endurance  and  health  (represented  by  physical  examination 
and  strength  tests),  nine  were  above  the  average  and  six  below. 

The  general  result  then  was  rather  in  favor  of  men  of  acute 
vaso-motor  type,  but  the  number  of  candidates  was  too  small 
for  fair  average,  and  the  tests  were  non-conclusive. 
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A  little  over  a  year  ago  we  made  general  and  special  exami- 
nation of  about  2(0  boys  in  a  large  boarding  school  near  Phila- 
delphia. Special  note  was  made  of  all  boys  having  deformed 
septa  and  enlarged  turbinates. 

Of  this  number  (270).  52  were  found  possessing  unusually 
large  turbinates,  and  following  the  method  above  outlined,  the 
writer  has  been  investigating  parallel  conditions.  Of  this 
number,  seventeen  showed  direct  parallel  conditions.  ( )f  this 
naso-pharyngeal  obstruction,  such  as  enlarged  faucial  and 
pharyngeal  tonsils  or  thickened  walls ;  eleven  had  marked 
manifestations  of  nasal  septum  deformity  (deflection  or  spur). 

This  leaves  twenty-four  men  who  might  be  classified  as 
under  a  more  or  less  definite  vaso-motor  influence,  though  the 
first  group  may  also  in  part  be  secondary  to  this.  In  fact,  three 
more,  one  from  constantly  recurring  autumnal  catarrh,  and 
two  from  general  systemic  disturbance,  might  be  excluded 
from  the  classified  list. 

Taking  then  these  two  groups.  Class  a  contained  thirty-one 
with  distinctly  craisative  obstruction  and  Class  b  twenty-one 
rather  clearly  vaso-motor  conditions.  The  following  estimates 
resulted : 

1.  Nineteen  were  classified  at  the  time  of  the  examination 
as  of  particularly  active  nervous  system,  nine  in  Class  a  and 
ten  in  Class  b.  while  all  but  six  of  the  remainder  were  put  in 
moderately  active  nervous  group. 

2.  In  reaction  time  of  the  entire  group,  twelve  showed 
highest  response  and  thirty-one  moderate,  leaving  but  nine  of 
poor  reaction  period. 

3.  In  vaso-motor  examination  such  as  blushing,  perspira- 
tion, general  superficial  temperature  changes,  and  possibly 
associated  pilo-motor  activity,  twenty-four  were  marked  posi- 
tive with  the  larger  proportion  of  the  remainder  in  the  medium 
list. 

4.  In  heart  examination,  twenty-five  were  recorded  as  per- 
fect, twenty-three  of  modified  integrity  with  slight  functional 
disturbance,  such  as,  hemic  murmurs,  nervous  palpitation,  or 
temporary  dilatation,  and  four  with  a  slight  organic  defect, 
more  or  less  pronounced. 

5.  In  general  health,  twenty-six  were  marked  good,  twenty 
moderately  good  or  fair,  and  six  distinctly  poor. 

6.  As  a  matter  of  interest  the  scholarship  question  was  in- 
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vestigated  with  the  result  that  thirteen  were  considered  good 
students,  twenty-three  medium  and  sixteen  poor,  but  this 
seems  hardly  in  any  way  indicative. 

Conclusions  from  the  above  evidence  are  of  course  merely 
tentative  and  unsupported  by  sufficient  corroboration,  and 
averages  again  far  too  meager.  They  are  impressive,  however, 
and  in  toto  present  sufficiently  distinct  correlations  to  grant 
some  deduction. 

In  the  above  statistics  it  will  be  noted  that  only  in  the  first 
group  have  Class  a  and  Class  b  been  distinctly  differentiated, 
and  in  explanation  it  may  be  said  that  at  the  time  of  the  ex- 
amination the  differentiation  in  the  remaining  classes,  two  to 
six  inclusive,  was  not  sufficiently  clearly  indicated  for  an- 
nouncement in  this  paper,  and  also  these  latter  groups  are  in- 
cluded in  a  larger  computation  to  be  taken  up  later. 

It  seemed  best  to  the  writer,  therefore,  to  state  the  averages 
for  the  present  time  upon  the  gross  number  of  cases  reported, 
and  to  submit  these  results  as  a  preliminary  report. 

(D)  Possible  conclusions  from  the  above:  Granting  that  in 
the  nasal  cavity  we  possess  a  most  highly  sensitized  vascular 
erectile  organ,  and  readily  accessible  to  examination,  this  in  the 
early  period  of  life  is  particularly  sensitive  to  vaso-motor  in- 
fluences, and  apparently  holds  a  coordinated  relation  to  general 
vitality  and  offers  assistance  in  the  gauging  of  metabolic 
change. 

To  substantiate  this,  other  vaso-motor  tests  may  be  applied. 
A  search  into  the  general  life  and  history  of  the  individual 
indicated  by  these  local  examinations  may  reveal  much  of  neu- 
rotic influence ;  the  influence  of  sympathetic  changes  in  ab- 
dominal physiology  may  possibly  be  found ;  again  this  may 
prove  the  key  for  the  detection  of  associated  sexual  excess,  or 
even  may  reveal  the  reflex  vital  disturbance  from  sexual  irrita- 
tion of  deformity.  In  fact,  redirection  of  the  subject's  entire 
life  might  in  remote  cases  be  a  providential  leading  from 
studies  of  vaso-motor  changes. 

It  would  be  unfair  and  foolish  to  place  too  much  credence 
on  diagnosis  by  isolated  symptoms,  yet  in  the  search  for  truth 
we  seek  to  attain  all  safe  landmarks  and  directions  leading  to 
permanent  health,  and  assign  to  that  term  its  l^cst  and  highest 
sense. 

To   the   true   diagostician,   brawny    muscular   development, 
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powerful  hypertrophied  heart,  hypersensitive  motor  and 
sensory  nerve  reaction  do  not  mean  health,  but  far  more  those 
latent  qualities  of  clear  eye  ground,  soft,  velvety  skin,  normaliy 
vascular  and  undisturbed  mucous  membranes,  resilient  mus- 
cular action,  regularity  of  all  secretions  and  excretions,  deep, 
clear  respiration,  a  pulse  regular  in  volume,  rhythm  and  vis-a- 
tergo  cardiac  pressure,  indicative  of  strong  valvular  action. 

Deranged  vaso-motor  responses  are  imperative,  and  herein 
lies  the  value  of  vaso-motor  evidence.  Its  advisory  indications 
will  be  both  prohibitory  and  stimulative. 

This  paper  is  presented  without  apology  as  a  preliminai-y 
report,  holding  no  claims  but  those  of  suggestion,  and  it  is 
most  respectfully  added  to  the  accumulation  of  contemporary 
testimony. 


XXXVIII. 

POST  -  OPERATIVE     MENINGITIS.* 

By    Thomas    J.    Harris.    M.    D.. 

NEW     YORK. 

In  the  opinion  of  many  otologists,  the  method  proposed  by 
Stacke  —  or  some  modification  of  it  —  for  radically  attack- 
ing the  disease  in  suppurative  otitis  and  in  securing  a  perma- 
nent cure  is  the  greatest  achievement  in  modern  otology.  Its 
enthusiastic  advocates  feel  that  they  can  best  describe  the 
condition  of  hazard  to  life,  to  which  a  victim  of  chronic 
otorrhea  is  exposed,  by  saying  that  he  is  living  continually 
over  a  volcano.  No  unbiased  observer  can  fail  to  be  impressed 
by  the  justice  of  these  claims.  Nor  is  it  our  purpose  to 
attempt  to  diminish  in  one  iota  the  praise  which  rightly  be- 
longs to  this  important  procedure.  It  is  rather  to  a  compli- 
cation, much  to  be  dreaded,  which  can  follow  the  operation — 
which  has,  indeed,  followed  it  in  not  a  few  instances — viz., 
meningitis,  that  we  desire  briefly  to  call  attention. 

At  the  meeting  of  this  society  in  Atlantic  City  two  years 
ago,  Dr.  Wendell  C.  Phillips  reported  two  fatal  cases  of  men- 
ingitis following  the  radical  operation.  One  of  these  may 
have  been  suffering  from  a  latent  meningitis,  but  certainly  there 
was  no  suggestion  of  it  on  superficial  examination.  No  record 
of  the  temperature  had  been  taken  before  operation.  The 
writer,  who  was  permitted  to  see  the  case,  cannot  help  feel- 
ing that  the  operation  was  directly  responsible  for  the  menin- 
gitis. In  the  discussion  which  followed.  Dr.  Jack  recited  the 
history  of  a  fatal  case  of  meningitis  following  in  twenty-four 
hours  the  radical  operation.  In  the  same  discussion.  Cradle 
was  quoted  as  saying  that  of  12fi  radical  operations  in  one 
of  the  Chicago  hospitals  eleven,  or  practically  S  per  cent,  had 
resulted  fatally. 

A  short  time  ago,  we  had  occasion  to  investigate  the  otitic 
statistics  of  two  leading  special  hospitals.  In  one  there  were 
records  of  eighty-three  radical  operations.  Of  these,  ten  re- 
sulted fatally  from  meningitis.  In  the  other  institution,  seven 
fatal  cases  followed  the  radical  operation.     These  figures  give 

•Read  at  the  Annual  Meeting  of  the  American  Otologlcal  Soci- 
ety, held  in  Now  York,  .Tune  26,  190G. 
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US  pause  for  thouo^ht.  Seventeen  fatalities  in  two  hospitals 
where  no  question  can  arise  about  the  hi^h  quality  of  the 
work  performed.  In  tlir  one  instance  a  death  rate  as  hiq-h 
as  12.5  per  cent. 

Human  nature  is  the  same  wherever  found.  No  man  cares 
to  publish  abroad  his  failures.  It  is  impossible  to  say  how 
far,  if  at  all,  these  statistics  are  in  excess  of  the  average.  Cer- 
tain it  is  that  in  a  diminished  ratio,  at  least,  these  untoward 
complications  are  occurring-  every  day  in  the  hands  of  us  all. 
No  thoughtful  man  can  help  asking  himself  what  meaning- 
and  weight  should  be  attached  to  such  results.  We  cannot 
rightly  shut  our  eyes  to  them  nor  pass  them  over  b\'  a  mere 
haphazard  explanation.  It  cannot  be  gainsaid  that  it  is  just 
such  accidents  that  give  our  specialty  a  black  eye  among  the 
profession  at  large,  as  well  as  among  the  laity,  and  are  the 
occasion  of  that  common  observation  that  in  the  case  of  the 
ear  the  "  let  well   enough  alone  "  policy  is  the  best. 

At  the  outset  it  must  be  admitted  that  a  correct  apprecia- 
tion at  the  present  time  of  the  question  under  discussion  is 
difficult,  if  not  impossible.  Many  factors  enter  which  are 
hard  to  justly  estimate.  To  draw  the  conclusion  that  the  rad- 
ical operation  is  rightly  responsible  for  a  large  number  of 
fatalities  due  to  meningitis,  we  must  know  (a)  what  has  been 
the  result  in  this  respect  following  the  long  performed  simple 
mastoidectomy;  (b)  how  many  cases,  otitic  in  origin,  occur 
without  operation;  (c)  what  was  the  condition  of  the  men- 
inges in  the  fatal  cases,  preceding  operation.  In  other  words, 
were  there  present  signs  of  an  already  existing  meningitis? 

These  and  many  other  suggestions  will  naturally  suggest 
themselves,  an  answer  to  which  is  essential  for  a  correct  es- 
timate of  the  significance  of  post-operative  meningitis.  It 
is  obvious  that  this  can  be  only  partiall)'  or  approxirnately 
arrived  at. 

Acute  cases  demanding  immediate  operation  do  not  enter, 
into  consideration  here.  No  one  can  pronounce  in  advance 
positively  how  extensive  is  the  involvement  in  such  cases.  We 
are  concerned  only  with  the  chronic  type,  operated  upon  with- 
out any  pressing  symptoms. 

As  regards  meningitis  following  the  so-called  Schwartze 
operation,  it  can  be  frankly  said  that  it  occasionally  occurs. 
In  the  statistics  of  the  Manhattan  Eye,  Ear  and  Throat  Hos- 
pital, just  alluded  to,  there  are  records  of  twenty  cases  of  men- 
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ingitis  following  the  Schwartze  operation  in  1,112  operations, 
or  one  in  fifty-five.  Here  the  same  rule  would  apply,  how- 
ever, namely,  only  simple,  uncomplicated,  chronic  cases  de- 
veloping meningitis  should  be  considered.  Of  these,  there 
were  only  seven.  How  many  operations  there  were  for  chronic 
otorrheas  is  not  stated,  nor  how  many  had  acute  complications. 
Of  the  twelve  fatal  radicals,  eight  were  for  chronic  otorrhea. 

Meningitis  Following  Otitis  Without  Operation. — A  second 
consideration  in  the  question  under  discussion  is.  how  fre- 
quent are  the  fatalities  from  otitic  meningitis  where  no  opera- 
tion has  been  performed.  It  will  be  recognized  that  any  ex- 
act figures  in  this  respect  are  impossible.  The  attention  paid 
to  the  ear  by  the  profession  has  greatly  increased  and  the 
ability  to  recognize  and  properly  handle  otorrhea  has  won- 
derfully improved.  In  consequence,  the  number  of  intra- 
cranial complications  has  been  decreased.  Yet  beyond  question 
a  considerable  number  of  such  cases  are  constantly  occurring. 
Many  of  them  are  probably  unrecognized,  or  the  true  condi- 
tion discovered  after  all  surgical  interference  is  deemed  un- 
justifiable. Of  such  we  can  expect  no  account,  whereas  a 
fairly  correct  record  of  operative  cases  is  possible,  as  they 
are  for  the  most  part  operated  upon  in  Iiospitals.  Certain 
it  is  that  we  have  a  right  to  regard  such  unoperable  cases 
as  a  factor  in  drawing  our  final  conclusions. 

Latent  Meningitis  -Much  more  deserving  of  consideration 
is  the  view  commonly  advanced  that  all  of  these  cases  of  post- 
operative meningitis  are  in  reality  cases  of  unrecognized  men- 
ingitis at  the  time  of  operation.  There  is  little  question  that 
instances  of  this  do  occur.  All  operators  are  not  equally  pains- 
taking in  their  preliminary  examinations.  Doubtless,  too,  cer- 
tain cases  of  meningitis  are  difficult  or  impossible  to  diagnose 
from  the  symptoms  alone.  Yet  such  cases  are  so  rare  as  in 
no  way  to  justify  this  contention.  This  has  been  conclusive!)' 
shown  by  Zeroni  (Arch,  fiir  Ohrenheilkunde,  Vol.  LXVL.  p. 
'i2(')),  who  has  made  an  exhaustive  study  of  the  subject,  in  the 
course  of  wliich  he  collected  forty  cases  of  post-operative  men- 
ingitis in  which  autopsies  had  been  performed.  In  only  three 
of  these  was  there  any  evidence  from  the  histories  before  and 
after  the  operation  to  show  that  a  previous  latent  meningitis 
existed.  However  latent,  it  must  be  admitted  that  some  tem- 
perature would  occasionally  be  present,  as  well  as  other 
symptoms  of  localized  inflammation.     This  was  not  the  case. 
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The  seventeen  cases  of  which  I  found  records  do  not  give 
complete  data  on  this  point.  Among-  them,  however,  there 
were  eight  following  chronic  suppurative  otitis  where  such 
data  are  given.  Of  these,  all  but  one  were  free  from  temper- 
ature on  admission  to  the  hospital. 

Imperfect  Drainage. — A  far  more  important  cause  is  to 
be  found  in  imperfect  drainage  of  some  suppurating  focus  fol- 
lowing the  radical  operation.  The  cases  we  are  considering  in 
many  instances  represent  purulent  processes  existing  for  years. 
There  are,  as  a  rule,  in  consequence,  extensive  bone  lesions. 
These  areas  have  had  a  constant  free  outlet,  and  so  the  pos- 
sessors have  experienced  little  discomfort.  It  is  the  pur- 
pose of  the  operator  to  eradicate  every  bit  of  disease.  This 
we  now  recognize  is  well-nigh  impossible  in  some  instances. 
Our  search  demands  not  rarely  free  exposure  of  the  dura. 
This  is  not  infrequently  skin-grafted  at  the  time  of  operation. 
In  any  case,  a  firm  packing  is  applied  to  the  entire  wound. 
We  have  no  guarantee  that  we  have  not  after  all  left  un- 
touched some  hidden  focus  of  disease,  and  yet  ye  greatly  hin- 
der, if  not  block,  all  egress  of  discharge.  What  can  be  more 
natural  than  that  under  these  conditions  the  brain  membrane 
should  receive  the  force  of  the  infection ! 

The  records  of  these  many  cases  just  quoted— all  without 
elevation  of  temperature  upon  admission,  show  temperatures 
of  103°  and  104°  developing  as  early  as  the  second,  third  and 
fourth  days.  This  can  only  mean  that  a  very  weighty  factor 
in  producing  post-operative  meningitis  is  a  failure  to  thorough- 
ly eradicate  the  disease,  combined  with  a  stoppage  of  the  pre- 
vious outlet  of  discharge. 

faulty  Asepsis. — To  the  previous  cause,  and  closely  con- 
nected with  it,  are  to  be  linked  faulty  technic  and  imper- 
fect asepsis.  In  our  judgment  the  operation  is  one  of  the  most 
delicate  in  surgery.  In  the  hands  of  a  beginner  it  cannot 
but  be  fraught  with  serious  risk  of  life.  The  field  is  a  deep, 
narrow  one,  surrounded  by  vital  structures.  The  exact  anatomy 
is  difficult  even  to  the  experienced  operator,  at  times.  The 
time  element  in  operation  is  no  inconsiderable  factor  in  the 
avoidance  of  shock. 

Disease  of  the  Labyrinth. — According  to  the  statistics  of 
Zeroni,  however,  the  most  common  cause  of  post-operative  men- 
ingitis ("where  the  ear  is  considered)  is  disease  of  the  labyrinth. 
His  contribution  in  this  respect  is  full  and  convincing.     Of  the 
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forty  fatal  cases  collected  by  him.  twenty-nine  at  the  autopsy 
showed  evidence  of  chronic  labyrinthine  disease.  The  extent 
of  involvement  varied.  In  certain  instances  it  was  limited  to 
a  sing-le  area,  as  one  semicircular  canal  or  one  window.  More 
often  there  was  extensive  caries  and  suppuration  of  consid- 
erable areas.  There  was  every  indication  that  the  process 
was  a  chronic  one.  Whether  the  operation  served  to  excite  an 
acute  exacerbation  of  this  chronic  process,  it  is  not  possible 
in  most  instances  to  say  definitely.  In  certain  cases,  however, 
the  post-mortem  evidence  on  this  point  was  clear.  The  route 
of  infection  was  determined  in  the  majority  of  instances.  In 
seventeen  a  perforation  of  the  inner  wall  of  the  middle  ear 
was  discovered.  The  majority  of  these  were  in  the  oval  and 
round  window.  In  several  instances  the  foot-plate  of  the  stapes 
was  dislocated  or  fractured.  Less  often,  an  opening  in  one 
of  the  semicircular  canals  occurred,  suggesting  the  greater 
risk  where  the  round  or  oval  window  was  involved.  In  the 
remaining  twelve  cases,  no  perforation  was  recognized.  How 
the  infection  entered  in  these  cases  it  is  hard  to  say.  It  is 
very  possible  that  the  perforation  was  overlooked.  An  an- 
astomosis, pathologic  in  origin,  of  the  blood  vessels  between  the 
middle  and  inner  ear  can  also  account  for  it. 

Of  particular  interest  is  the  question  :  In  what  way  is  the 
operation  responsible  for  this  invasion?  Most  authorities 
ascribe  it  to  the  jarring  effect  of  the  mallet.  That  the  chisel 
is  guilty  of  causing  harm,  there  can  be  no  question.  On  that 
account  certain  distinguished  operators  never  use  it.  But  the 
chisel  cannot  be  res]X)nsib]c  for  all  these  complications,  for 
in  two  cases  it  was  not  used.  In  one,  only  granulations  were 
curetted  from  the  middle  ear. 

Zeroni  admits  the  difficulty  in  many  instances  of  diagnosing 
labyrinthine  disease  in  advance.  Certain  characteristic  symp- 
toms, such  as  nystagmus  and  vertigo,  may  be  lacking.  Rut 
whenever  it  is  recognized  or  strongly  suspected,  he  urges  that 
great  caution  be  used  in  deciding  upon  operation  ;  and  when 
decided  upon,  that  extra  care  be  taken  to  avoid  all  manipu- 
lation in  the  middle  ear.  Indeed,  as  a  general  principle,  he 
would  insist  that  great  conservatism  be  exercised  in  attack- 
ing the  inner  wall  of  the  tympanic  cavity,  in  spite  of  the  fact 
that  an  incomplete  operation  may  in  this  way  be  done.  Espe- 
cially is  rough  sponging  to  be  avoided  in  this  locality. 

Jack,  in  the  discussion  of  Phillips'  paper,  gives  his  opinion 
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as  follows:  '"The  subject  of  the  radical  operation  is  very  im- 
portant, and  one  we  should  consider  carefully,  for  some  time. 
At  present  I  do  not  think  we  can  advise  a  patient  in  perfect 
health  with  the  exception  of  a  chronic  middle  ear  discharge, 
to  have  this  operation  performed  as  a  cure  for  the  otorrhea 
without  carefully  considering  the  risk  of  permanent  injury  to 
the  facial  nerve,  or  of  life  itself/' 

As  a  result  of  this  imperfect  stud)',  we  desire  lo  draw  the 
following  conclusions : 

1.  That  valuable  a  procedure  as  is  the  radical  operation 
upon  the  ear,  it  is  as  an  operation  by  no  means  free  from  dan- 
ger to  life  and  should  not  be  entered  upon  lightly  where  otor- 
rhea alone  is  present,  nor  until  a  resort  to  other  less  heroic 
measures  has  been  practiced. 

2.  That  its  most  serious  complication  is  meningitis,  which 
would  appear  to  be  by  no  means  infrequent. 

3.  A  careful  aural  examination  is  imperative  before  oper- 
ation, especirdly  of  the  inner  ear.  as  well  as  an  observation  of 
the  patient  for  a  sufficient  time  to  exclude  a  possible  latent 
meningitis. 

4.  That  postoperative  meningitis  is  due  to  a  number  of 
causes,  of  which  obstruction  to  proper  drainage  of  some  un- 
relieved focus  of  disease  and  chronic  disease  of  the  labvrinth 
are  the  most  important. 

5.  That  accordingly  it  behooves  us  to  exercise  the  great- 
est caution  in  operating  for  simple  otorrhea  when  labyrinth 
disease  is  recognized. 

6.  And  finally  that  especial  and  scrupulous  care  is  to  be 
exercised  in  every  detail  of  the  operation  as  regards  asepsis, 
closure  of  w^ound  where  dura  is  exposed,  unnecessary  jar  from 
chiseling  and  securing  a  complete  eradication  of  all  disease. 


XXXIX. 

MODIFIED   BLOOD   CLOT  IN   MASTOID   SURGERY. 
By    W.  Sohier    Bryant,    A.    M.,    M.    D., 

NE\V     YORK. 

The  clot  hi-s  q-iven  excellent  results  in  the  hands  of  Blake, 
Spraijue,  Reik  and  many  others,  while  a  number  who  have 
tried  the  method  have  given  it  up  on  account  of  the  infection 
which  followed  closure  of  the  mastoid  w;ound.  T^Iore  recently 
Blake  and  Sprague  have  reported  their  results  of  closing  the 
mastoid  wound  around  a  small  drain.  H.  L.  Mour  of  Boston 
has  used  this  method  very  successfully  for  nearly  twenty  years. 
The  drain  allows  the  application  of  the  clot  to  a  much  larger 
series  of  cases  than  the  simple  clot,  which  is  useful  only  in 
carefully  selected  cases.  Comparatively  complete  surgical 
asepsis  is  not  required  for  the  wound  if  a  drain  is  to  be  used, 
while  it  is  necessary  for  success  with  the  simple  blood  clot. 
This  drained  clot  makes  a  compromise  between  the  method 
of  packing  the  wound  and  the  clot  plain  and  simple.  It  allows 
a  maximum  healing  by  first  intention,  while  at  the  same  time 
a  small  portion  of  the  wound  is  reserved  for  drainage.  For- 
merly the  drainage  was  left  in  for  a  week  or  more  and  then 
removed,  and  the  wound  allowed  to  close. 

I  now  practice  what  seems  to  me  an  improvement  on  this 
method,  namely,  early  removal  of  the  drain.  I  find  that  a 
small  cigarette  drain  seems  to  be  sufificiently  large  to  accomplish 
the  desired  result  of  lessening  infection,  and  its  removal  after 
twenty-four  hours  allows  a  considerable  flow  of  serum,  which 
is  followed  by  closure  of  the  entire  wound  by  first  intention. 
Should  the  wound  become  infected  it  does  so  early,  and  the 
opening  left  by  the  removal  of  the  drain  furnishes  free  drain- 
age through  the  clot.  I  have  tried  this  method  in  a  variety 
of  cases  and  have  found  it  to  work  satisfactorily  in  all.  as  it 
insures  a  short  convalescence,  a  good  cosmetic  result  and 
decidedly  better  hearing  than  slower  methods.  T  now  use 
it  in  all  cases  except  those  where  a  macroscopic  amount  of 
necrotic  tissue  for  some  reason  must  be  left  in  the  wound. 
It  seems  probable  that  if  the  clot  method  were  tried  with  onr 
modification  it  would  be  more  generally  used. 

My  experience  with  this  modification  of  the  drained  blood 
clot  has  been  vcrv  satisfactory,  even   in   those  wounds   wliirii 
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developed  post-operative  infection  and  the  final  results  nave 
been  very  i»^ratifying  compared  with  the  best  results  by  the 
method  of  packing-,  while  the  cases  which  are  not  infected 
heal  by  first  intention  (juicker  than  after  the  simple  clot  and 
the  convalescence  is  shorter  than  in  the  re])orted  cases  of 
drained  clot. 

Simple  mastoid  operations,  mastoid  oi)erations  ^.vith  epidural 
or  episinuous  com])lications,  and  the  radical  operations  have 
all  le^iven  me  better  results,  after  this  method  was  used,  than 
they  did  by  the  sim])le  clot  or  bv  the  clot  with  a  drain  left  in 
for  some  days. 

Even  in  the  cases  which  mi<;'ht  have  been  selected  for  the 
simple  blood  clot,  this  method  ga.\e  a  little  l)etter  result  than 
with  the  simple  clot  itself.  T  have  not  tried  it  in  those  cases 
where  it  was  obvious  that  all  the  necrotic  tissue  could  not  be 
removed. 

In  my  simple  mastoid  operations  treated  by  the  clot  dress- 
insj;-,  healino^  of  the  post-aural  wound  has  taken  place  on  the 
averaije  in  six  and  one-half  days.  The  middle  ear  has  been 
dry  in  thirty-seven  and  one-fourth  days.  Treated  by  our  mod- 
ification of  the  drained  clot,  the  healinj^  of  the  post-aural  wound 
has  been  complete  in  five  and  one-half  days  and  the  middle 
ear  dry  in  eii^ht  (la\s,  which  makes  the  proportion  six  and 
thirty-seven  to  five  and  eight  for  our  method.  This  shows  a 
decided  advantage  for  our  drained  clot. 

In  the  radical  operations  treated  by  the  clot  dressing  the 
post-aural  wounds  have  healed  on  the  average  in  ten  days,  while 
the  middle  ears  have  been  dry  in  twenty-one  and  one-half  days. 
The  average  result  of  cases  of  radical  operation  treated  by 
our  drained  clot  shows  the  healing  of  the  post-aural  wound  in 
nine  days  and  the  middle  ear  dry  in  twelve  days,  making  the 
proportion  of  ten  and  twenty-one  to  seven  and  twelve  for  our 
method.  Thi>^  shows  a  decidedly  better  result  than  by  other 
methods. 

Cases  of  e[)idural  abscess  do  not  indicate  the  use  of  the  sim- 
ple clot  dressing,  but  they  do  very  well  with  the  drainel  clot. 
The  cases  treated  by  our  drained  clot,  on  the  average,  had 
the  post-aural  wound  healed  in  fourteen  days,  and  the  middle 
ear  dry  in  seven  and  one-half  days. 

Illustrative  Cases: 

Case  I  is  a  case  of  uncomplicated  mastoid  operation  which 
might  have  been  treated  by  simple  clot.     It  shows  a  very  sat- 
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isfactory  result  under  the  use  of  the  drained  clot.  The  operation 
was  done  on  a  child  for  acute  mastoiditis.  A  cigarette  drain  was 
inserted  and  the  wound  allowed  to  fill  with  blood.  The  wound 
was  healed  on  the  second  day,  except  at  the  exit  of  the  drain, 
which  was  then  removed.  The  middle  ear  was  dry  on  the 
seventh  day.  The  highest  temperature  after  the  operation 
was  99.04°  per  rectum  on  the  day  after  the  operation.  The 
cosmetic  result  is  perfect. 

Case  II  is  a  case  of  uncomplicated  mastoid  operation  where 
the  simple  blood  clot  was  contraindicated  because  of  the  exten- 
sive involvement  of  the  parts  which  it  was  not  expedient  to 
wholly  remove.  It  shows  a  good  result  with  our  drained  clot. 
The  patient  was  a  child  with  a  large  subperiosteal  abscess  and 
acute  mastoiditis  with  extensive  involvement.  The  wound 
could  not  be  excavated  till  healthy  bone  was  found  in  all  direc- 
tions. After  the  operation  the  wound  was  flushed  with  salt 
solution,  a  cigarette  drain  inserted  and  the  wound  allowed  to 
fill  with  blood.  The  meatus  was  packed  with  gauze.  The  tem- 
perature was  normal  after  the  operation.  The  drain  in  the 
wound  and  the  gauze  in  the  meatus  were  removed  on  the  sec- 
ond day.  On  the  eighth  day  the  wound  was  healed  completely 
and  the  middle  ear  dry.     The  cosmetic  result  was  perfect. 

Case  III.  The  patient  was  a  young  woman  with  chronic 
middle  ear  suppuration  and  tympanic  caries.  The  usual  rad- 
ical operation  was  done.  The  dura  was  uncovered  over  the 
knee  of  sinus  and  antrum.  The  wound  was  flushed  with 
normal  salt  solution.  A  small  drain  was  placed  in  the  lower 
angle  of  the  wound  which  was  closed  and  allowed  to  fill  with 
blood.  The  meatus  was  lightly  packed  with  iodoform  gauze. 
On  the  next  day  the  gauze  drain  was  removed  from  the  wound. 
On  the  sixth  day,  the  post-aural  wound  was  healed  and  the 
middle  ear  was  perfectly  dry.  The  highest  temperature  was 
reachefl  the  first  night.  100  (MO".  The  cosmetic  result  was 
perfect. 

Case  I\'.  .\  case  of  mastoid  operation  complicated  1)>  a 
large  epidural  abscess  and  erosion  of  bone  treated  with  our 
draincfl  clot.  The  recovery  w;.s  rapid.  The  patient  was  a 
young  man  with  acute  middle  ear  suppuration,  mastoiditis  and 
epidural  abscess.  The  usual  mastoid  operation  was  done.  The 
dura  mater,  posterior  to  the  mastoid  antrum.  w:'S  found  cov- 
ered with  granulations  and  the  inner  table  of  the  lione  deficient 
over  a  large  arc-a.     'i'he  wound  was  washed  with  salt  solution. 
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allowed  to  till  with  a  blood  clot.  The  meatus  was  packed  with 
iodoform  g^aiize.  The  hig^hest  temperature,  100°,  was  reached 
in  the  first  twenty-four  hours.  The  day  following:  the  opera- 
tion, the  drain  was  removed  from  the  wound  and  the  gauze 
from  the  meatus.  On  the  15th  day,  the  membrana  tympani 
was  healed  and  perforation  closed.  The  post-aural  wound  was 
also  closed  and  completely  epidermatized  except  a  tiny  spot  at 
the  former  seat  of  the  drain.  The  scar  is  very  small  and  the 
post-aural  surface  almost  perfectly  smooth. 

Our  modified  clot  offers  many  advantages  which  are  suffi- 
cient to  warrant  its  trial  even  by  the  practitioners  who  have  not 
met  with  success  after  using  the  simple  blood  clot. 

DISCUSSION. 

Dr.  W.  C.  Phillips.  Xew  York,  said  that  so  far  as  his  ex- 
perience was  concerned  and  knowledge  of  the  work  as  it  was 
done  in  Xew  York  in  the  large  hospitals  among  the  ward  pa- 
tients, al!  attempts  at  rapid  healing  by  means  of  blood  clot  in 
any  form  had  met  with  almost  invariable  failures.  He  has  been 
surprised  at  the  cases  reported  by  men  in  other  cities,  especially 
those  of  Sprague  and  the  men  working  in  Boston,  because  the 
results  among  the  class  of  outdoor  patients  that  are  found  in 
the  great  metropolis  arc  not  good.  \\'hether  it  is  due  to  faulty 
technic  or  not  he  was  not  prepared  to  say.  It  did  not  seem 
possible  to  sterilize  absolutely  such  a  field  and  retain  it  so,  and 
keep  a  blood  clot  clean  and  free  from  infection.  The  wound 
always  communicates  with  the  middle  ear,  giving  two  sources 
for  infection.  He  was  very  skeptical  and  hardly  thought  the 
operation  a  fit  one  for  general  adoption. 

Dr.  E.  ^I.  Holmes.  Boston,  was  very  much  discouraged  with 
its  use.  It  has  been  his  experience  in  Boston  that  they  resulted 
badly  whether  they  were  in  or  outside,  and  yet  Dr.  Bryant's 
suggestion  was  a  new  one.  He  thought  perhaps  he  might  have 
another  opportunity  to  try  it  with  the  modification  of  a  ciga- 
rette drain.  \\'ith  acute  cases  there  seemed  to  be  the  same 
opportunity  to  make  the  same  opening  for  flap  operations,  and 
if  there  was  any  method  by  which  convalescence  could  be 
shortened,  he  would  be  glad  to  avail  himself  of  it. 

Dr.  W.  C.  Banc,  Denver,  said,  in  his  limited  exiierience  with 
the  blood  clot  in  mastoid  wounds,  he  had  found  it  unsatisfac- 
tory. The  wound  became  infected  and  had  to  be  cleaned  out. 
There  is  nothing  to  be  gained  by  its  use. 
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Dr.  W.  S.  Bryant,  New  York,  closing,  said  that  the  chief 
points  in  the  technic  were  to  watch  the  convalescence  and 
fairly  good  results  were  obtainable.  He  thought  the  reason 
failures  were  so  frequent  in  New  York  was  because  the  dress- 
ings were  usually  given  over  to  the  internes  who  were  not  as 
careful  as  the  operator.  He  suggests  taking  out  the  drain  in 
24  hours.  If  suppuration  should  occur  he  advises  a  free  open- 
ing. He  expected  healing  to  occur  by  first  intention  even  with 
a  drain. 


XL. 

THE  MEDICAL    TREATMENT    OF    TUBERCULOSIS 
OF  THE  UPPER  AIR  PASSAGES  AND  THE  EAR. 

By  Wm.  C.  Bane.  M.  D., 

DENVER. 

The  medical  treatment  is  naturally  considered  under  two 
heads :  constitutional  and  local. 

1.  Constitutional: 

Theoretically,  much  miijht  he  ho])ed  for  by  systemic 
medication,  but.  unfortunately,  comparatively  little  is  accom- 
plished. New  remedies  are  brous^ht  to  our  attention  from 
time  to  time,  and  lauded  as  cures  of  the  white  plague,  only 
to  be  found  wanting  when  put  to  the  test.  The  drugs  that 
aid  in  stimulating  the  appetite  for  food,  and  the  enriching 
of  the  blood,  do  accomplish  much  in  assisting  nature  in  over- 
coming the  disease.  Experience  has  demonstated  that 
strychnin  is  the  best  stimulating  tonic  for  tubercular  patients. 

The  hypophosphites  have  some  Vcxlue.  and  may  be  combined 
with  strychnin. 

Certainly  the  most  t-iificient  destroyer  of  the  tubercle  bacilli 
is  rich  blood.  Hence  the  importance  of  a  full  nourishing  diet 
of  meats,  eggs  and  milk,  supplemented  with  emulsions  and 
fats.  Creosote  and  guaiacol  have  a  value  in  stimulating  an 
appetite  and  toning  up  the  system.  They  may  be  combined 
with  malt  or  some  of  the  oleaginous  preparations.  Calcium 
chlorid  is  given  by  some  physicians  with  the  idea  that  it 
has  a  beneficial  effect  in  overcoming  the  disease. 

Forced  feeding,  coupled  with  rest  to  the  system,  is  very 
important  in  aiding  nature  t<^  cumbat  the  disease.  The  cougji 
should  be  kept  in  abeyance  in  order  to  give  rest  to  the  diseased 
parts,  particularly  the  larynx,  and  this  is  best  accomplished  .by 
some  of  the  alkaloids  of  opium,  as  codein  or  heroin.  Not  only 
does  the  codein  c|uiet  the  cough,  but  it  aids  very  materially 
in  relieving  the  i)ain.  both  very  important  jioints  in  the 
treatment. 

2.  Local: 

The  local  treatment  of  tubercular  laryngiti.s  depends  upon 
the  sta<re  r)f  the  disease  and  the  amount  of  destruction  that 
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has  taken  place.  Likewise,  upon  the  object  aimed  at,  i.  e., 
whether  palliative  or  curative.  In  the  far  advanced  pulmonarv 
cases,  with  markeed  destructive  changes  in  the  upper  air  pass- 
ages, but  little  more  than  palliative  treatment  is  to  be  con- 
sidered. But  in  the  cases  of  infiltration,  or  even  ulceration, 
with  fair  condition  of  the  lungs,  vigorous  efforts  should  be 
put  forth  to  check  the  local  disease. 

Whether  the  disease  be  in  the  nose,  pharynx,  larynx  or 
ear.  it  is  desirable  to  keep  the  surfaces  as  free  from  muco- 
purulent secretion  as  possible.  As  a  cleansing  solution,  and 
at  the  same  time  possessing  some  anesthetic  properties,  I  am 
partial  to  a  4  per  cent  solution  of  resorcin.  It  can  be  used 
freely  by  the  patient  at  home. 

A  1-1000  solution  of  alphozone  is  an  excellent  preparation 
for  cleansing  the  larynx.  Being  germicidal  and  but  slightly 
irritating,  it  can  be  used  freely. 

The  most  efficient  remedy  up  to  the  present  time  is  forma- 
lin, whether  in  the  filtrative  or  ulcerative  stage.  It  is  irri- 
tating to  some  patients,  but  the  irritation  is  only  transient. 
Formalin  is  decidedly  germicidal  in  even  a  weak  solution. 
and  serves  for  not  only  cleansing  the  k^rynx  and  pharynx, 
but  in  a  comparatively  strong  solution.  1-500  to  3-100.  for 
direct  application  with  a  swab  to  the  diseased  areas.  In  most 
cases  the  formalin,  in  strong  solution,  should  be  preceded  by 
the  application  of  a  5  to  10  per  cent  solution  of  cocain  or 
eucain  P*.  A  3  to  5  per  cent  solution  of  formalin  has  a  de- 
cided beneficial  action  on  ulcers  of  the  larynx,  i  nd  may  be 
applied  to  granulations  about  the  epiglottis  and  vocal  cords. 
It  causes  shrinking  anrl  hardening  of  the  tissues,  thus  encour- 
aging fibrous  changes. 

Tjactic  acid  is  a  local  remedy  of  value  in  the  ulcerative  stage 
when  it  is  desirable  to  destroy  tissue.  Dr.  L.  B.  Lockard* 
of  Denver  has  had  a  very  large  experience  with  the  local 
use  of  formalin  in  tubercular  laryngitis,  and  he  regards  it 
as  superior  to  all  other  remedies.  I  wish  to  state  in  this 
connection  that  I  am  indebted  to  him  for  his  views  on  the 
treatment  of  tubercular  laryngitis,  and  have  embodied  some 
of  them  in  this  paper. 

The  essential  oils  have  some  value,  yet  when  used  in  suf- 
ficient strength  to  avail  much,  they  act  as  irritants.  Their 
principal  value  is  in  overcoming  the  fetor,  in  part. 

♦The  Ijaryngoscope,  October,  1904. 
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Possibly  the  best  instrument  for  the  patient  to  use  for 
cleansing;  the  nose  and  throat  is  the  Devilbiss  Xo.  IG.  It 
is  easily  handled  and  can  be  readily  sterilized. 

For  local  anesthesia,  there  are  several  drugs  at  our  disposal. 
Eucain  B  in  a  5  per  cent  solution  has  a  good  effect  and  in- 
terferes less  with  local  nutrition  than  cocain.  It  is  less  toxic 
than  cocain.  .\  safe  and  most  efificient  local  anesthetic  is 
orthoform  applied  by  insufflation  with  boric  acid,  or  in  an 
oil.     Dr.  Ix)ckard  recommends  a  mi.xturc  of  orthoform.  viz.: 

( )rthoform    grs.  xv. 

Menthol dr.  j. 

Ol.   olive    oz.  j. 

Inhale  for  5  or  10  minutes  ever\-  2  to  .■)  hours. 

The  medical  treatment  of  nasal  or  pharyngeal  lesions  is 
that  outlined  for  the  larynx.  Where  the  tonsils  are  involved 
it  is  necessary  to  swab  out  the  crypts  thoroughly  with  a 
solution  of  formalin  or  lactic  acid.  A  very  strong  solution 
of  alphozone  also  meets  the  indications.  We  perhaps  pay 
too  little  attention  to  the  tonsils  in  tubercular  patients.  It 
is  certainly  true  that  one  source  of  involvement  of  the  cervical 
glands  is  through  the  tonsils  and  connecting  lymphatic  vessels. 

The  ear  is  invaded  insidiously,  and  as  a  rule  without  pain. 
Too  much  care  cannot  be  taken  to  prevent  the  tuberculous 
mucus  from  entering  the  Eustachian  tubes.  The  manner 
in  which  many  people  blow  the  nose  tends  to  force  the  in- 
fected mucus  into  the  tubes.  The  cleansing  of  the  vault 
and  nose  with  a  germicirlal  spray  is  very  desirable  to  avoid 
involvement  of  the  ears.  In  the  early  stage  or  that  of  in- 
filtration and  maceration,  the  hearing  being  impaired,  and 
a  full  feeling  experienced,  without  pain,  the  patient  seldom 
api)lies  for  aid,  exce])t  when  one  car  IkiS  already  been  damagcM. 
In  this  stage  an  effort  should  l>e  made  to  empty  the  tube 
and  middle  ear  b\  suction  and  medicated  vapor,  as  of  iodin 
and  methol.  gently  forced  into  the  middle  ear.  .After  rup- 
ture of  the  membrana  tympani  has  taken  place,  it  is  desira- 
able  to  keep  the  canal  and  middle  ear  as  dry  as  ]X)ssible.  The 
patient  should  be  taught  how  to  dry  the  ear  with  cotton  on 
a  cotton  holder.  Once  every  second  or  third  day.  the  canal, 
ear  and  tube  may  be  treated  by  instillation  of  a  3  per  cent 
solution    of   formalin,   preceded    by   a    ^   per   cent   solution   of 
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eucain  R.  I  do  not  favor  frequent  irrigation  of  the  ears  in 
these  conditions.  They  do  best  under  a  comparatively  dr}' 
treatment.  The  long  and  faithful  carrying  out  of  the  above 
line  of  treatment  will  bring  about  a  dry  condition  of  the 
ear  and  check  the  tuberculous  process,  if  the  general  con- 
dition of  the  patient  has  improved.  The  hearing  is  usually 
permanently  impaired. 

In  Colorado,  we  see  a  class  of  patients  that  are  practically 
well  of  their  pulmonary  disease,  yet  in  whom  the  hearing 
in  one  or  both  ears  is  impaired.  The  drum  membranes  con- 
tain one  or  more  perforations  of  varying  size.  There  is  a 
varying  amount  of  secretion  that  is  thrown  out  from  the 
middle  ear  ;.nd  dries  on  the  edges  of  the  perforation,  and 
in  time  covers  it.  These  patients  consult  us  at  irregular  in- 
tervals to  have  the  dried  masses  removed.  When  left  too 
long,  maceration  beneath  the  mass  occurs  and  the  ear  be- 
comes foul.  We  find  it  best,  as  a  rule,  to  loosen  the  edges 
with  some  form  of  liquid  before  attempting  removal.  The 
instillation  of  eucain  B  followed  by  formalin,  will  in  time 
check  the  secretion  and  effect  a  cure. 

Occasionally  the  subacute  destructive  process  progresses 
and  there  results  a  loss  of  the  lining  of  the  middle  ear  and 
necrosis  of  the  promontory.  The  medical  treatment  in  such 
cases  is  mainly  that  of  keeping  the  parts  clean. 

When  the  disease  invades  the  mastoid  much  can  be  accom- 
plished by  irrigation  with  alphozone.  and  the  external  appli- 
cation of  ichthyol  and  glycerin.  While  I  have  seen  a  goodlx 
number  of  tuberculous  ears,  the  cases  with  pronounced  in- 
volvement of  the  mastoid  have  been  very  few.  indeed.  Not 
over  3  per  cent  of  my  operations  for  mastoiditis  have  Ix^cn 
on  cases  of  tubercular  orifjin. 


xu. 

THE   CLIMATIC   TREATMENT   OF  TUBERCULOSIS 
OF  THE   ITPPER   AIR  TRACT. 

P.^     Woi.FK    Freudenthal,    M.    D., 

NEW     YORK. 

It  is  an  old  and  common  experience  that  the  majority  of 
patholo.c^ic  concHtions  are  beneficially  influenced  by  pure,  fresh 
air.  More  difificult,  however,  is  the  answer  to  the  ques- 
tion :  in  what  aflfections  can  a  marked  relief  or  cure  be  ex- 
pected by  a  change  of  atmospheric  surroundings?  The  dis- 
ease of  interest  to  us  in  this  discussion  is  tuberculosis  of  the 
upper  air  tract.  Since  we  cannot  separate  those  parts  from 
the  rest  of  the  body,  we  should  not  ignore  the  condition  of 
the  lungs,  which,  as  a  rule,  are  also  affected.  On  the  other 
hand,  it  is  my  conviction,  based  on  a  considerable  experience, 
that  the  diseases  under  consideration  require  a  special  climate 
in  some  instances. 

First  of  all,  it  must  be  borne  in  mind  that  tuberculous  cases 
are  being  cured  in  all  parts  of  the  world,  i.  e.,  in  every  possi- 
ble climate.  Still  the  difference,  for  example,  between  a  high 
altitude  and  the  seashore  is  so  great  in  a  physiologic  sense 
that  in  pathologic  conditions  a  beneficial  or  a  deleterious  in- 
fluence might  be  expected  from  either  of  these  localities ;  and, 
as  a  matter  of  fact,  such  influence  for  better  or  worse  does 
exist  under  different  climatic  conditions,  for  you  will  all  agree 
that  some  of  your  patients  have  done  well  in  southwesterly  alti- 
tudes, while  they  become  worse  when  they  return  to  their 
homes  in  the  East.  Why  is  it  that  these  relapses  occur  so 
frequently?  Is  it  because  these  people  resume  their  old  oc- 
cupations? No!  Some  of  them  —  women  —  have  no  voca- 
tion, while  others  follow  their  business  in  the  West  for  many 
years  without  detriment.  This  is  undoubtedly  due  to  the  ia- 
fluence  of  the  climate,  and  in  the  following  pages  it  shall  be 
my  aim  to  discuss  briefly  the  treatment  of  tuberculosis  of 
the   upper  air  tract   from   a  climatological   view-point. 

For  the  sake  of  convenience,  I  have  thought  it  best  to  divide 
the  subject  into  four  parts: 

(a)  Aerotherapy. 

(b)  Heliotherapy. 

(c)  Altotherapy. 

(d)  Thalassotherapy. 
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(a)  Aerotherapy  is  the  treatment  with  fresh,  pure  air,  which 
a  priori  we  should  be  able  to  utilize  everywhere,  and  in  fact 
we  do  make  use  of  it  all  over  the  world.  What  diet  means 
in  catarrh  of  the  intestinal  tract,  aerotherapy  means  in  catarrh 
of  the  air  passages  (Nothnagel)  ;  or,  we  may  add,  in  tuber- 
culosis of  the  air  passages.  If  we  take  a  patient  away  from 
his  sweatshop,  direct  him  to  do  half  a  day's  work  if  he  can- 
not give  up  work  entirely,  and  let  him  spend  as  much  time 
as  possible  in  some  park  in  the  open  air  or,  in  smaller  towns, 
in  the  fields,  such  a  patient  has  actually  changed  his  climatic 
surroundings.  If  necessary,  his  throat  and  nose  can  be  treated 
at  the  same  time,  and  in  a  number  of  cases  we  will  be  re- 
warded by  a  cure. 

If  the  patient  is  somewhat  better  ofif  and  can  stay  away 
from  business  for  several  months,  so  much  the  better  for 
him.  We  can  then  place  him  in  a  sanatorium  nearby,  or  he 
can  present  himself  at  regular  intervals  for  treatment.  By 
far  the  great  majority  of  all  consumptives  must  be  treated 
in  that  way.  and  I  am  sure  there  is  not  one  physician  in 
the  United  States  who  has  not  obtained  cures  in  that  manner. 

The  details  of  using  air  as  a  therapeutic  means  in  tuber- 
culosis are  so  well  known  that  I  need  not  dwell  on  this  topic 
any  further.  However,  let  me  ask  you  not  to  go  into  fads. 
The  following  case  may  illustrate  what  I  mean :  A  well- 
nourished  gentleman  commenced  to  cough,  and  a  diagnosis 
of  incipient  tuberculosis  was  made.  Consequently  he  was 
ordered  by  his  physician  to  stay  in  bed  on  a  strict  diet,  to 
be  massaged  three  times  a  day,  and  directed  to  have  a  tent 
built  on  his  house  opposite  Central  I'ark,  in  order  to  obtain 
more  fresh  air.  These  orders  were  carried  out  strictly  for 
a  week,  when  this  gentleman  and  his  wife  were  so  exhausted 
from  excitement,  worry  and  lack  of  sleep  that  they  told  me 
they  could  not  stand  it  any  longer.  On  my  examination,  the 
condition  of  the  lungs  gave  a  reasonable  doubt  as  to  the 
correctness  of  the  diagnosis,  but  there  were  present  marked 
pharyngitis  and  laryngitis.  I  told  the  gentleman  to  eat  what- 
ever he  wanted,  to  be  out  all  day  long  and  to  have  his  throat 
treated.  After  eight  weeks  he  had  gained  ten  pounds  in 
weight,  and,  having  settled  his  business  affairs.  I  sent  him 
to  the  mountains.  Mis  cough  had  left  him  long  before.  I 
am  convinced   that   this  patient  would   have  gone  rapidly  into 
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consninjition  if  tlir  former  method  of  treatment  had  heen 
continued. 

It  i«  very  true  that  a  consumi)tive  cannot  get  too  much 
fresii  air.  hut  to  .suddenlx  tran.s|)lant  a  person  susceptih'e  to 
drafts  from  a  hot  room  in  New  York  City  to  cold  winter 
air  day  and  night  is  irrational,  to  say  the  least.  On  the  other 
hand,  even  in  the  best  of  climates  patients  often  do  not  get 
enough  air.  Some  people  think  that  when  they  live  in  the 
open  air  while  taking  the  rest  cure,  they  have  done  enough. 
As  you  know,  however,  the  gaseous  exchanges  are  only  partly 
carried  on  by  the  lungs,  and  a  great  deal  is  done  by  the  skin. 
Hence,  we  ought  to  expose  the  skin  as  freely  as  possible  to 
the  air,  since  parts  of  the  lungs  are  out  of  function.  A 
sojourn  outdoors  brings  one  in  contact  with  the  movable  air, 
which  is  an  essential  factor  in  stimulating  the  skin,  and 
through  it  the  organism,  to  renewed  activity.  This  is  also  the 
reason  why  we  should  accustom  our  consumptives  slowly  to 
wearing  as  few  garments  as  possible,  and  finally  to  take  air 
baths  with  the  naked  body.  With  this  we  have  reached  the 
second  part  of  our  discussion. 

(b)  Heliotherapy. — ^The  therapeutic  use  of  the  rays  of  the 
sun  is  older  than  medicine,  but  their  action  on  the  human 
organism  has  been  explained  scientifically  only  in  late  years. 
I  need  but  mention  the  names  of  N.  R.  Finsen,  W.  Gebhardt, 
Moller  and  Schonenberger,  and  they  will  bring  to  your  mem- 
ory a  great  deal  that  has  been  achieved  in  that  field. 

While  the  direct  rays  of  the  sun  have  been  chiefly  em- 
ployed in  order  to  promote  perspiration,  nowadays  a  com- 
bination of  the  difTu.sc  sun  rays,  with  exposure  of  the  naked 
body  to  the  air,  is  being  utilized  with  success.  I'y  expos- 
ing the  whole  body  to  the  air  not  only  is  the  exchange  of 
gases  through  the  skin  accelerated,  but  at  the  same  time, 
through  the  action  of  the  sun,  the  metalx)lism  is  increased 
and  finally  a  beneficial  influence  is  exercised  upon  the  nervous 
system. 

Says  Prof.  Rieder  of  Munich :  "The  question  has  been 
brought  up  whether  it  would  not  be  preferable  to  let  the 
patients  go  around  naked  in  glass  houses,  instead  of  sub- 
jecting them  to  the  fresh  air  cure,  as  is  customary  in  sana- 
toria." This  question  has  been  answered  in  the  aflfirmative 
by  others,  and  I  am  personally  very  much  in  favor  of  such 
a  combination,  onlv  I  should  advise  tliat  this  cure  should  be 
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carried  out  in  the  open  air  instead  of  in  glass  houses,  as 
Rieder  suggests  (Handbuch  der  physikaHchen  Therapie  von 
Goldscheider  and  Jacob,  Bd.  ii.,  p.  502,  etc.). 

That  we  can  also  use  the  direct  rays  of  the  sun  for  this 
treatment,  I  have  mentioned  on  various  occasions.  Permit 
me  only  to  repeat  that  one  of  the  first  directions  I  give  to 
my  patients  is  to  stay  in  the  sun  as  long  as  they  possibly  can ; 
that  is,  in  winter.  In  summer  they  are  advised  to  rise  with 
the  sun  and  expose  themselves  to  its  rays.  In  warm  climates, 
as  well  as  in  our  own,  this  has  to  be  done  later  in  the  day 
with  more  care  and  judgment.  But  even  in  the  hot  regions 
of  Colorado,  New  Mexico  and  Arizona  I  have  had  patients 
working  on  ranches  for  many  hours  every  day  and  they  fared 
well.  But  not  everybody  can  stand  this,  and  we  have  to  dis- 
criminate here  as  in  everything  else  in  medicine.  We  should 
remember  that  exposure  to  the  sun  does  not  act  therapeut- 
ically through  its  intensity,  but  rather  through  its  continuity. 
Too  much  exposure  has  a  weakening,  deleterious  effect,  and 
spoils  the  appetite,  but  taken  in  the  right  way  it  has  done  good 
in  a  general  way.  As  to  treatment  of  the  upper  air  tract. 
I  have  noted  some  good  effects  in  so  far  as  relief  of  pain 
is  concerned.  .\s  a  substitute  for  the  sun,  the  arc  light  has 
been  used,  and  while  it  is  not  a  panacea,  it  is  nevertheless  a 
good  adjuvant  to  our  armamentarium  in  such  treatment. 

(c)  Altothcrapy. — I  have  coined  this  word  myself — at  least, 
I  do  not  remember  having  read  it  anywhere — to  indicate  treat- 
ment in  high  altitudes  This  treatment  is  of  great,  if  not  of 
paramount,  importance  to  our  tuberculosis  patients.  There 
are   four   features   which   characterize   high   altitudes : 

1.  The  pressure  of  the  air.  This  being  highest  at  the 
level  of  the  sea.  gradually  diminishes  with  the  altitude,  and 
with  it  likewise  the  density  of  the  air. 

2.  The  intensity  of  radiation  of  the  sun.  This  ( i.  e..  the 
rays  of  heat),  on  the  contrary,  increases  with  the  altitude  and 
level  of  the  sea,  gradually  diminishes  with  the  altitude,  and 
independently  of  the  heat  of  the  ground. 

3.  The  rays  of  light.  Their  intensity  is  also  increased,  and, 
according  to  Prof.  A.  Loewy  of  Berlin,  it  is  especially  the 
chemical,  short- waved  rays — the  blue  and  violet — which  are 
present  in  high  altitudes  and  make  themselves  felt  more 
strongly  than  at  the  level  of  the  sea. 

4.  The  temperature  of  the  air.     This  dinu'nishes   with   the 
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elevation.  Of  course,  that  varies  with  the  geographical  lati- 
tude, and  is  due  partly,  as  we  know,  to  the  decreasing  density 
and  diminished  humidity  of  the  atmosphere. 

Now  these  atmospheric  conditions  prevailing  in  high  alti- 
tudes have  a  more  than  merely  perceptible  eflfect  on  the  human 
body  under  normal  conditions.  Can  we  believe  that  they  are 
negligible  in  pathologic  processes  ?  We  know  that  good  work 
is  done  in  sanatoria  situated  at  the  sea  level,  but  does  this 
imply  that  climate  as  a  factor  in  the  treatment  of  tuberculosis 
can  be  ignored  entirely?  If  our  home  sanatoria  were  less  care- 
ful in  selecting  by  preference  incipient  cases  or  such  where 
the  diagnosis  is  still  in  doubt,  one  would  see  how  quickly  the 
mortality  would  rise.  I  have  advocated  the  erection  of  sana- 
toria in  and  near  New  York,  myself,  and  I  know  that  for  cases 
with  slight  local  lesions,  cases  which  are  quite  well  nourished, 
they  fill  a  great  need.  On  the  other  hand,  cases  with  marked 
anemia,  febrile  temperatures  and  irritations  of  the  mucous 
membranes  do  much  better  in  the  mountains.  This  is  also 
the  experience  of  A.  Fraenkel  of  Berlin  (see  his  excellent  work 
on  Lungenkrankheiten,  Ficrlin,  1904).  Patients  with  much 
expectoration  from  the  lower  or  upper  air  tract  should  be  sent 
to  a  dry  climate ;  while  others,  with  a  dry,  hacking  cough, 
do  better  in  a  moist  climate. 

In  most  of  the  text  books,  it  is  stated  that  tuberculosis  of 
the  larynx  or  pharynx  is  a  contraindication  to  a  sojourn  in 
high  altitudes,  as  it  is  a  complication  of  pulmonary  tubercu- 
losis that  retards  or  prevents  the  cure  of  the  latter  in  these 
altitudes.  Such  and  similar  statements  go  from  one  text  book 
to  another  and  are  accepted  as  truth.  They  are  certainly  not 
in  accordance  with  my  experience.  Among  my  patients,  there 
are  some  now  living  in  New  York  City  in  good  health 
and  following  their  occupation  for  the  last  five  and  even  ten 
years,  who  have  been  suffering  from  pulmonary  and  laryngeal 
tuberculosis  (one  with  deep  ulcerations  in  the  lung).  They 
were  sent  by  me  to  Denver,  Colorado  Springs,  parts  of  Ari- 
zona and  New  Mexico,  and  were  perfectly  cured  there  in 
spite  of  their  laryngeal  affection. 

The  trouble  is  that  a  great  many  of  these  cases  represent 
an  advanced  stage  of  the  disease,  with  a  derangement  of  one 
of  the  vital  functions  of  the  body,  namely,  digestion.  I  say 
digestion  purposely.  The  tuberculous  involvement  of  the 
larynx  only  in  extremely  rare  ca.ses  interferes  with  breathing. 


TREATMENT  OF  TUBERCULOSIS  OF  UPPER  AIR  TRACT.       603 

i.  e.,  with  the  respiratory  tract ;  but  too  often  when  dysphagia 
is  present  it  interferes  with  nutrition.  Now  to  send  a  patient 
to  a  high  altitude  who  has  been  debihtated  by  lack  of  food, 
whose  heart  is  fluttering  with  every  movement  and  who  has 
not  sufificient  vitaHty  to  become  accHmated  to  the  new  sur- 
roundings— that  is  Uke  stretching  a  piece  of  rubber  to  see 
whether  or  not  it  will  break. 

On  the  other  hand,  there  are  quite  a  number  of  those  af- 
flicted with  laryngeal  tuberculosis  who  have  enough  vitality 
and  energy  to  become  accustomed  to  new  surroundings,  whose 
hearts  will  do  this  somewhat  increased  work  without  any 
damage,  and  whose  dysphagia  can  be  kept  under  control. 
Many  of  these  will  derive  a  great  deal  of  benefit  from  a  stay 
in  high  altitudes.  Persons  suffering  from  dysphagia  should 
be  sent  to  some  place  where  there  is  a  laryngologist  who 
knows  how  to  handle  such  cases.  It  is  not  at  all  to  the  credit 
of  some  sanatoria  that  they  neglect  the  treatment  of  the  larynx 
almost  entirely,  and  it  is  not  a  rare  exception  for  a  patient  to 
complain  of  pain  in  his  throat  and  be  told  that  he  has  a  cold. 
It  is  true  that  we  cannot  cure  all  these  cases,  but  it  is  only 
a  short  time  since,  while  I  was  preparing  this  article,  that  a 
patient  came  back  from  a  we'.l-equipped  sanatorium  in 
the  mountains  because  no  attention  had  been  paid  to  his 
throat.  He  had  ulcerations  on  the  epiglottis  and  on  one  vocal 
cord,  besides  infiltrations  of  the  other  cord,  and  interarytenoid 
spaces.  P>y  local  applications  these  ulcerations  soon  healed, 
fortunately,  and  the  patient  could  take  his  food  without  the 
slightest  difficulty.  Then  I  sent  him  back  to  the  mountains. 
The  infiltrations  are  there  yet  and  he  is  hoarse,  but  that  does 
not  bother  him.  He  has  better  chances  for  cure  now  than 
before. 

Cases  of  tuberculosis  of  the  upper  air  tract  in  many  in- 
stances not  only  requires  high  altitudes,  but  often  also  a  mild 
climate.  This  is  another  fact  that  apparently  has  been  for- 
gotten of  late.  A  wind  blowing  at  the  rate  of  forty  or  more 
miles  an  hour  is  not  good  for  many  of  our  patients  with  in- 
volvement of  the  upper  air  passages.  They  have  been  com- 
pelled to  return  from  some  well-known  sanatoria  in  the  Cat- 
skills  and  y\dirondacks  and  have  done  better  in  some  of  our 
southwestern  states.  It  is  remarkable  how  much  cold  and 
how  much   wind  some  patients  can   stand,  but  there  is  quite 
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a  proportion  wIk)  cannot  stand  this,  and  they  do  better  else- 
where. 

Robert  T^evv  of  Denver,*  who  has  an  exceptionally  large 
experience  in  this  field,  attributes  much  therapeutic  effect  to 
the  climate  of  Denver.  In  his  statement  others  apparently 
agree  with  him,  as  for  example,  George  L.  Richards  of  Fall 
River,  Solly  of  Colorado  Springs  and  William  Duffield  of 
Phoenix,  Arizona.  I  have  reported  my  observations  on  the 
climate  of  the  southwest  some  years  ago  (A^.  Y.  Med.  Journal, 
March  25  and  April  9,  1S9S)  and  still  hold  the  same  views, 
believing  that  some  per.sons  will  do  well  out  west  who  have 
no  chance  of  living  in  our  New  York  climate. 

(d)  Thallassotlicraf^y. — This  is  the  treatment  of  patients 
by  means  of  sea  baths  and  sea  air.  The  first  will  not  be  dis- 
cussed here,  since  enough  has  been  written  on  that  subject 
in  general.  I  would  only  add  that  tuberculosis  in  my  experi- 
ence is  no  contraindication  to  sea  bathing.  The  same  holds 
good  for  tuberculosis  of  the  upper  air  tract,  with  hut  one 
exception,  viz.,  when  the  salt  water  produces  an  irritating 
cough.  In  such  an  event  it  should  not  be  allowed,  but  I  must 
say  that  these  cases  are  rare  and  that  many  paients  take  sea 
baths  with  good  residts  when  they  are  careful  not  to  swal'.ow 
too  much  water.  IJathing  and  swimming  have  to  be  regu- 
lated as  any  other  exercise  on  land.  Too  much  of  it  may  do 
harm,  while  if  moderately  taken  and  increased  slowly  it  may 
do  and  has  done  a  great  deal  of  good.  After  the  bath,  the 
patient  should  react  c|uickly  and  soon  feel  warm.  If  he  is 
blue  after  coming  out  and  a  comfortable  feeling  does  not  set 
in  promptly,  sea  baths  should  be  prohibited  or  ]-)(>stponed 
until  he  is  stronger. 

The  Treatment  of  /iihali)ii:;  Sea  Air.  This  is  one  part  of  our 
therapeutics  that  has  been  neglected  in  the  Ignited  States  until 
almost  this  day.  When,  years  ago,  I  sent  patients  with  tubcK- 
culosis  in  winter  to  Coney  Island  and  neighboring  places,  one 
of  our  best  laryngologists  made  fun  nf  it.  Nowadays,  we 
have  already  advanced  so  far  that  we  have  a  sanatorium  for 
sick  babies  there,  and  it  is  doing  good  work. 

.And  why  not  ?  I  ask.  This  section,  i.  e.,  the  southwest  shore 
of  Long  Island,  is  to  some  extent  protected  against  the  cold 
north    winds  of  the   winter.      If  the   sun   is  out   with   a   south 

♦lyaryngoscope,  ii.  763,  1902;  and  .Tour.  Am.  Med.  Ass'n,  p.  707, 
September  16,  1899. 
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wind,  it  is  much  warmer  there  than  in  the  city,  and  the  patient 
is  able  to  obtain  the  great  benefit  of  the  sun,  and  absolutely 
pure  sea  air.  Is  that  not  doings  a  great  deal  to  stimulate  the 
organism  to  renewed  vitality? 

Another  point  is  sea  voyages.  It  is  almost  more  than 
strange  that  we  who  are  surrounded  by  water  have  not  thought 
more  of  sea  voyages  as  a  means  of  restoring  health.  But  it 
is  perhaps  that  the  nearest  and  most  natural  is  overlooked. 
Lucks  a  non  liicendo.  The  English  have  a  large  experience 
in  that  respect,  and  lately  such  a  place  has  been  proposed 
m  Germany  also  by  Nisser,  v.  Leyden,  v.  Bergman  and  Sobotta. 
I  believe  that  such  floating  sanatoria  would  be  of  great  ben- 
efit to  our  consumptives  in  this  country,  provided  that  vessels 
are  built  with  all  the  conveniences  and  sanitary  arrangements 
necessary  for  the  care  of  such  patients.  A  great  deal  of  good 
could  be  done  to  quite  a  number  of  sufferers,  provided  they 
are  selected  with  proper  care.  Such  floating  san:-toria  could 
be  used  easily  in  the  vicinity  of  New  York  during  the  sum- 
mer months. 

In  conclusion,  I  would  emphasize  strongly  the  necessity  of 
giving  our  tuberculous  patients  the  benefit  not  only  of  medic- 
inal and  surgical,  but  also  of  climatic  treatment.  If  after 
thorough  trial  a  patient  does  not  do  well  in  one  climate,  he 
should  be  sent  to  another.  But  do  not  let  us  become  pessi- 
mistic after  having  tried  one  specific  kind  of  climate  or  treat- 
ment without  success.  Whatever  be  the  method  of  treatment, 
the  physician  must  always  maintain  a  spirit  of  optimism  which 
will  be  an  inspiration  to  himself  and  the  patient. 

DISCUSSION. 

Dr.  James  E.  Logan,  Kansas  City,  in  opening  the  discussion, 
emphasized  the  fact  that  whether  tuberculosis  be  general  or 
be  entirely  of  the  upper  air  passages,  it  varies  so  much  in  dif 
ferent  parts  of  the  country  that  it  is  hard  to  give  any  specific 
outline  of  treatment,  or  any  reliable  statistics  rcfereable  to  the 
results  obtained.  The  cardinal  principles  to  be  observed  under 
all  conditions  is  that  <>f  maintenance  of  the  general  systemic 
condition.  Results  of  treatment  of  laryngeal,  aural  and  nasal 
complications  depend  largely  on  the  condition  of  the  patient. 
His  experience  in  his  own  locality  is  that  a  large  jjortion  of 
the  year  is  very  acceptable,  where    the    environment    of    the 
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patients  are  good.  Dr.  Bane  had  referred  to  the  local  applica- 
tion to  the  larynx  of  formalin,  lactic  acid,  resorcin  and  ido- 
form  ;  Dr.  Logan  mentioned  iodoform  simply  to  condemn  it, 
as  it  was  so  irritating  to  the  trachea,  producing  a  troublesome 
spasmodic  cough.  He  sometimes  used  iodoform  in  pharyngeal 
ulcerations.  Dr.  Levy  had  brought  out,  in  a  very  lucid  man- 
ner, the  surgical  proceedings  to  be  carried  out  in  the  treatment 
of  laryngeal  and  pharyngeal  conditions.  The  speaker  wished 
to  emphasize  one  very  important  point,  viz.,  in  all  cases  of 
tubercular  otitis  media  there  should  be  a  careful  examination 
made  of  the  vault  of  the  pharynx.  Most  patients  suffering 
from  tubercular  inflammations  of  the  upper  air  tract  exhibit 
fragmentary  and  degenerate  adenoid  vegetations.  The  speaker 
has  seen  many  such  cases,  and  invariably  removes  these  masses. 
This  is  especially  a  point  of  interest  in  all  cases  of  aural  com- 
plications. 

He  has  seen  many  such  cases  recover  from  the  aural  disease 
by  this  operative  interference.  Dr.  Levy  mentions  deep  in- 
cisions into  the  structures  involved — the  experience  of  the 
speaker  was  not  favorable  to  such  procedure.  He  believed 
that  the  destructive  process  would  be  hastened  if  this  plan 
of  treatment  be  carried  on  in  localities  where  tuberculous 
diseases  were  contracted.  He  has  refrained  from  making  these 
incisions,  in  the  light  of  his  own  experience.  He  removes  at 
all  times  all  that  he  can  of  the  epiglottis,  whenever  it  is  the 
cause  of  pain  or  prevents  deglutition.  Curetting  of  the  tuber- 
culous ulcer,  followed  by  a  25  or  50  per  cent  solution  of  lactic 
acid  was  his  favorite  plan  of  treatment.  The  speaker's  re- 
sults have  not  been  so  flattering  nor  so  happy  that  he  would 
not  prefer  sending  them  to  a  beneficial  climate.  In  the  cli- 
mate surrounding  Kansas  City  it  is  impossible  to  put  patients 
outdoors.  A  great  benefit  was  to  be  derived  from  outdoor^ 
life,  athletic  exercises  and  a  generous  method  of  feeding. 

Dr.  W.  C.  Phillips,  New  York,  said  that  every  phase  of  this 
symposium  was  bound  to  be  of  great  interest  to  all  because 
it  represents  the  most  common  of  all  serious  affections  of  the 
upper  air  passages,  and  because  of  the  extreme  difficulty  pre- 
sented to  the  surgeon  in  every  case.  Regarding  tubercular  man- 
ifestations of  the  ear.  he  had  no  doubt  that  a  considerable 
percentage  of  chronic  purulent  affections  were  tubercular ;  that 
it  was  difficult  to  make  a  diagnosis  positively  of  tuberculosis 
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of  the  ear,  as  microscopic  examinations  of  the  dischargees  did 
not  reveal  the  tubercle  bacillus.  Never  could  it  be  positively 
made  except  by  pure  culture.  The  same  holds  good  as  to 
the  extension  of  the  tubercular  process  in  the  accessory  spaces 
connected  with  the  tympanic  cavity.  There  was  no  reason 
why  the  process  should  not  extend,  and  the  nature  and  char- 
acter of  the  surface  which  was  involved  would  encourage  an 
extension  to  the  cells  of  the  mastoid  process  and  the  epitym- 
panic  space  and  on  through  to  the  brain.  There  were  many 
cases,  .  no  doubt,  of  tubercular  meningitis  that  have  come 
through  the  ear.  As  to  treatment  in  ear  cases,  the  most  rad- 
ical surgical  measures  should  be  adopted,  the  results  being 
invariably  good,  unless  in  far  advanced  general  tuberculosis. 
The  chief  dangers  were  the  impossibility  of  removing  the  last 
vestige  of  the  process.  In  advanced  general  tuberculosis,  soon 
to  be  fatal,  it  is  wiser  to  leave  the  ears  alone.  As  to  the  treat- 
ment of  tubercular  ulcers  involving  the  larynx  and  pharynx, 
the  results  in  the  New  York  climate  were  so  bad  that  surgical 
treatment  was  attempted  with  but  little  hope  of  success.  He 
has  never  seen  a  case  involving  the  vocal  cords,  the  epiglottis, 
the  false  cords  and  the  arytenoids  recover.  They  are  always, 
in  the  speaker's  opinion,  fatal.  In  one  marked  case  of  tuber- 
culosis involving  the  base  of  the  tongue  without  involvement 
of  the  epiglottis  or  larynx,  but  with  the  lungs  involved, 
thorough  curetting  was  employed  on  several  occasions,  to- 
gether with  all  the  usual  medicinal  applications,  yet  the  case 
went  steadily  on  to  fatal  termination.  Extreme  care  should 
be  used  in  advising  a  patient  to  go  away  from  home  with  a 
false  hope  of  trying  to  recover  from  a  fatal  tuberculosis. 

Dr.  H.  Bert  Ellis,  Los  Angeles,  was  much  impressed  with 
the  enthusiasm  of  the  different  writers.  He  thought  that  if 
the  diagnosis  is  made  early,  the  local,  surgical  or  climatic 
treatment  would  give  favorable  results.  If  serious  involve- 
ment of  the  larynx  or  pharynx  is  present,  little  hope  should 
be  held  out.  He  had  the  same  experience  with  incision  as 
did  Dr.  Logan  ;  it  made  the  patient  worse.  When  the  speaker 
now  sees  a  case  of  serious  tuberculosis  of  the  larynx  with  con- 
siderable infiltration,  he  feels  tolerably  certain  the  patient  will 
die  within  six  month  to  a  year.  He  depends  entirely  on  fresh 
air  out  of  doors,  stuffs  the  patient  with  eggs  and  milk,  and 
gives   up  all  local   treatment.     He   has   two  patients   at    the 
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present  time  where  there  was  ahnost  total  destruction  of  the 
vocal  cords,  and  the  false  cords  were  much  infiltrated,  the  epi- 
ji^lottis  three  times  its  normal  size,  and  the  patients  were  scarce- 
ly able  to  breathe  ;  these  two  patients  were  sent  to  the  tlesert. 
and  after  being'  there  a  year,  the  ulcers  had  healed.  The 
patients  are  practically  well  as  long  as  they  remain  in  the 
desert.  Operative  interference  on  the  pharynx  and  larynx,  in 
the  speaker's  experience,  usually  makes  the  conditions  worse ; 
however,  to  relieve  the  pain,  portions  of  the  new  growth  can 
be  removed  with  advantage. 

Dr.  II.  W.  Loeb.  St.  Louis,  said  that  operative  treatment  in 
these  conditions  appealed  to  him  from  a  different  standjxDint 
from  what  it  had  years  ago.  He  then  did  some  considerable 
oi)erating  with  some  improvement  and  eventual  death,  with 
slightly  increased  length  of  life  and  slight  decrease  in  the 
severity  of  the  symptoms.  He  then  took  the  position  that 
operative  intervention  was  without  avail.  One  patient  was  treat- 
ed without  operation  and  he  lived  seven  years  and  finally  died 
of  tuberculosis  of  the  lungs.  Two  years  ago,  when  he  visited 
Denver,  he  changed  his  mind  in  regard  to  the  results  of  oper- 
ation, because  he  saw  laryngeal  tuberculosis  in  which  opera- 
tions had  been  performed  and  good  results  had  been  obtained. 
They  were  sufficient  to  convince  him  that  a  tubercular  patient 
had  a  better  chance  by  being  sent  to  a  proper  climate  and  to  a 
competent  laryngologist.  He  thought  we  should  be  more 
optimistic  and  any  improvement  should  be  accepted  with  sat- 
isfaction. He  had  found  orthoform  (|uite  irritating  ;  he  now 
uses  anesthesin. 

Dr.  E.  AI.  Holmes,  lioston.  reported  a  case  ten  years  ago 
of  a  man  who  had  traveled  all  over  the  west  and  then  came 
east.  I  \v  had  extensive  laryngeal  ulceration  and  looked  as 
though  he  would  be  unable  to  live  very  much  longer.  His" 
physician  had  him  on  the  roof  of  a  piazza,  and  he  obtained 
some  relief  from  lactic  acid.  That  man  is  now  alive  and  car- 
rying on  business  actively  in  Brockton,  Mass. 

Dr.  W.  S.  Bryant,  iVew  York,  said  that  otitis  of  tubercular 
origin  in  his  experience  and  that  of  others  results  nicely 
after  surgical  intervention,  so  much  so  that  it  seemed  much 
earlier  indicated  in  tuljerculosis.  Healing  seemed  to  be  quite 
as  ready  as  in  those  conditions  which  have  no  tubercular  symp- 
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toms.  The  question  of  diagnosis  he  thought  a  rather  deU- 
cate  one,  because  of  the  inabiHty  to  obtain  the  bacilH  by  micro- 
scopic test,  but  the  cHnical  course  of  these  cases,  with  de- 
struction of  tissue  and  low  grade  inflammation,  was  diagnostic. 

Dr.  Kaspar  Pischel,  San  Francisco,  drew  the  attention  of 
the  members  to  a  paper  soon  to  appear  in  the  California  State 
Medical  Journal  by  Dr.  Max  Rothschild  as  to  intravenous  in- 
jections of  Koch's  tuberculin.  The  paper  was  to  have  been  read 
at  the  recent  meeting  of  the  State  Medical  Society  which  was 
interrupted  by  fire.  It  is  a  preliminary  report  of  about  twenty- 
five  cases  with  some  marvelous  results.  Dr.  Pischel  mentioned 
one  case  of  tuberculosis  of  the  larynx  in  which  the  ulcers  healed 
so  quickly  under  the  intravenous  injections  and  local  treatment 
with  lactic  acid  that  it  could  hardly  be  attributed  to  the  local 
treatment  alone. 

Dr.  Robert  Levy,  Denver,  in  closing  the  discussion,  said 
there  were  some  important  points  to  consider.  During  the 
past  few  years  he  had  arrived  at  a  uniform  basis  as  regards 
surgical  treatment  in  these  cases.  He  does  not  believe  in 
advocating  enthusiastically  all  surgical  measures,  but  he  be- 
lieves there  is  a  rational  middle  ground  for  this  treatment.  It 
was  unquestionably  true,  he  knew,  that  there  were  many  cases 
of  spontaneous  cures  of  laryngeal  tuberculosis ;  the  literature 
was  full  of  them,  and  they  were  heard  of  at  every  meeting. 
That  the  general  or  climatic,  or  any  one  treatment  was  re- 
sponsible for  this,  one  cannot  affirm.  It  was  a  question  of 
adoption  of  methods  of  treatment  in  the  hope  that  because  it 
was  known  that  spontaneous  cures  occurred,  that  treatment 
would  assist  in  this  cure.  The  relief  of  the  symptoms  alone 
is  sufficient  to  warrant  treatment,  for  life  may  be  prolonged 
by  adding  to  the  patient's  comfort.  'He  thought  also  that  as 
to  climate  it  was  altogether  a  question  of  altitude.  He  be- 
lieved, as  Wel>er  had  jx)intefl  out,  it  was  a  question  of  fresh 
and  pure  air.  .\s  to  the  ear,  he  has  observed  local  conditions 
improve  while  the  general  condition  has  remained  the  same 
or  grown  worse,  and,  per  contra,  suppurative  processes  have 
often  begun  in  the  ear  wiicn  tlu'  patients  were  comparatively 
well.  .\s  to  the  diagnosis  of  tuberculous  ears  by  bacterial  ex- 
amination, it  was  pointed  out  by  Wingrave  that  the  difficulty 
in  discovering  the  bacillus  was  often  tlue  to  the  difficulty  of 
procuring  the  specimen   from  the  ]iroper  i)lace. 


XLII. 

ASPIRATION  OF  THE  TYMPANIC  CAVITY  IN 
OTITIS  MEDIA. 

By  Percy  Fridenberg,  M.  D., 

NEW  YORK. 

A  truism  of  metaphysics  compares   human    progress   to    a 
spiral  which  at  certain  points  returns  upon  itself  before  again 
advancing,  rather  than  to  a  straight  line  of  uninterrupted  ad- 
vance.    The  last  decade  has  seen  notable  improvement  in  the 
technique  of  aural  surgery,  in  the  recognition  and  manage- 
ment of  the  otitic  cerebral  and  vascular  complications,  and  in 
the  prophylactic  therapy  of  the  nose  and  naso-pharynx.     Of 
late,  we  seem  to  have  come  to  an  end  of  innovations  and  ex- 
plorations and  to  be  devoting  more  attention  to  some  well- 
known  parts  of  the  domain  of  otology  with  a  view  of  possi- 
ble improvement  in  method.     In  this  connection  I  may  men- 
tion the  blood  clot  dressing  in  the  attempt  to  obtain  early  clos- 
ure of  the  mastoid  wound,  and  the  treatment  of  middle  ear  and 
mastoid    inflammation    by    local    hyperemia,     the     congestion 
treatment  of  Bier.     There  is  still  some  doubt  as  to  the  former 
procedure  being  based   on  sound  principles   of  surgery   and 
quite  decided  doubt  as  to  its  practicability.    The  first  reports 
in  regard  to  Bier's  treatment  were  uniformly  favorable,  and 
those  from  the  surgical  clinic  at  Bonn,  as  might  have  been  ex- 
pected, quite  enthusiastic.     A  more  general  trial  of  the  con- 
gestion-method in  other  institutions  and  countries  resulted  in 
a  less  unanimous  verdict,  and  now  we  are  beginning  to  hear 
of  the  failures  and  dangers  of  the  procedure.  Whatever  the  ad- 
vantages of  constriction  and  hyperemia  may  be  in  inflamma- 
tory disease  of  the  limbs  and  joints,  or  of  the  skin,  I  think  that 
it  is  a  very  dangerous  and  objectionable  form  of  treatment  for 
otitic  disease.     The  prime  requisite   it    seems    to   me,  is  free 
drainage,  especially  in  acute  cases,  and  any  interference  with 
this  process  is  intrinsically    and    radically    wrong.     In    acute 
otitis  media  we  perform  paracentesis  as  soon  as  we  have  evi- 
dence of  an  exudative  inflammation  in  the  middle  ear,  and  en- 
courage the  discharge  of  infectious  material  by  gravity,  heat, 
irrigation,  in  fact,  by  every  means  in  our  power.    This  subject 
is  at  least  as  important  in  the  end  as  sinus  thrombosis  and 
brain  abscess,   for  rational  treatment  of  middle  ear  disease, 
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and  incidentally,  let  me  repeat,  of  naso-phayngeal  catarrh  and 
hypertrophy,  represents  the  stitch  in  time  which  saves,  not 
only  stitches  nine,  but  life  as  well. 

There  is  a  perfect  chain  from  adenoids  to  acute  otitis,  to  mas- 
toiditis, to  thrombosis,  labyrinthine  suppuration,  meningitis 
or  abscess,  and  while  I  do  not  wish  to  claim  that  the  intra- 
cranial complications  are  preventable,  I  do  maintain  that  the 
chain  can  be  broken,  and  is  best  broken  at  its  weakest  point. 
This  is  the  treatment  of  the  naso-pharynx,  and  if  this  point  is 
past,  and  if  in  a  specific  case  we  are  in  the  presence  of  a  florid 
otitis,  we  can  break  the  chain  at  its  second  link  as  easily  by 
free  paracentesis  as  free  drainage. 

The  latter  process  is  immeasurably  assisted  by  aspiration  of 
the  tympanic  cavity  as  well  as  physiological.  The  factors  are 
mechanical,  as  the  first  efifect  of  suction  is  to  cause  free  bleed- 
ing from  the  mucosa  of  the  middle  ear,  thinning  the  inflamma- 
tory exudate  and  thus  facilitating  its  removal  by  gravity, 
syringing,  or  aspiration.  Local  depletion  is  a  secondary  re- 
sult and  this,  as  is  well  known,  has  a  most  favorable  eiTect  on 
pain  and  inflammation,  especially  where,  as  in  these  cases,  the 
pain  is  due  to  tension  and  pressure. 

It  is  still  an  open  question  whether  fresh  serum  has  a 
marked  bactericidal  action,  but  there  can  be  no  doubt  that  it  is 
much  less  septic  than  the  fluid  in  the  inflamed  middle  ear, 
so  that  dilution  with  fresh  blood  can  be  only  beneficial.  The 
effect  of  aspiration  on  the  cut  in  the  drum  is  to  cause  it  to 
gape  widely  or  to  open  if  occluded  by  blood  clot.  This  is  an 
obvious  advantage  and  one  of  practical  value. 

No  special  apparatus  is  needed.  The  method  is  ready  at 
any  moment.  Any  glass  bulb  will  answer  which  will  plug 
the  meatus,  does  not  have  a  sharp  tip  to  cause  possible  injury, 
is  wide  enough  to  be  easily  cleansed  out,  and  will  stand  boil- 
ing. Its  diagnostic  use  enables  us  to  get  a  large  amount  of 
fluid  matter  from  the  middle  ear  which  is  received  directly 
into  a  sterile  receptacle,  without  contamination,  giving  ideal 
matter  for  bacteriologic  examination,  blood  count,  or  Widal's 
test,  which  may  be  of  great  importance  for  a  differential  diag- 
nosis in  otitic  complications  or  suspected  general  disease.  It 
has  suggested  itself  that  the  suction  acts  very  much  like  a 
leech-bite  or  wet-cup,  abstracting  blood,  and  tiring  out  the 
walls  of  the  small  vessels  by  continued  negative  atmospheric 
pressure    (aspiration)    and   so  producing  a   depletion    in   the 
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congested  area  together  with  a  reactive  hyperemia  at  the  site 
of  the  hypothetic  leech-bite,  i.  e.,  the  incision,  and  the  mucosa 
of  the  middle  ear.  T  believe  this  is  a  very  much  more  exact 
way  of  using  the  i^rinciple  of  local  blood  abstraction  than  by 
putting  a  leech  on  the  tragus  or  the  mastoid.  It  seems  to  me  to 
be  in  line  with  the  method  of  congestive  hyperemia  of  Bier,  be- 
sides being  free  from  a  number  of  objectionable  features  con- 
nected with  the  application  of  a  constricting  bandage  around 
the  neck  which  has  to  remain  for  24  hours  or  more,  and  is  very 
irksome  if  not  intolerable.  The  degree  of  hyperemia  whether 
red  or  blue  has  to  be  carefully  watched  and  the  technique  has 
to  be  learned  by  experience. 

While  drainage  can  be  assisted  it  can  also  be  opposed  and 
any  methods  which  interfere  with  it  can  not  be  too  strongly 
condemned.  Among  them  I  will  mention  plugging  the  ex- 
ternal canal  with  a  so-called  drain,  putting  ice  bags  on  the  ear 
or  mastoid,  producing  hyperemia  in  the  middle  ear  by  any 
method,  and  finally.  Politzerizing  or  catheterizing  in  an  attempt 
to  blow  secretion  out  through  the  drum  opening.  The  danger 
is  obvious  and  real,  and  no  theoretic  considerations  should 
tempt  us  to  overlook  it.  It  has  been  claimed  that  the 
mucosa  of  the  aditus  is  so  swollen  that  it  blocks  off  the  antrum 
from  the  middle  ear  so  that  pus  and  germs  could  not  be  blown 
into  the  accessory  cavities  of  the  middle  ear.  I  need  hardly 
lay  stress  on  the  visionary  quality  of  this  theoretic  safeguard. 
We  know  that  in  many  cases,  in  spite  of  this  protection,  germs 
or  pus  do  get  into  the  mastoid  cells,  even  where  there  have 
been  no  mechanical  procedures  tending  to  drive  them  there,  so 
that  we  would  naturally  avoid  any  procedure  which  would  have 
this  effect. 


XLIII. 

THE  MORPIIOLUGY  AND   EMBRYOLOGY    OF    THE 
NASAL  FOSSAE   OF   VERTEBRATES. 

By  Leon  Dikui.afe, 

Translated  by  Haxau  W.  Loeb. 

(Continued  from  flic  June  .-^uuals.) 

BIRDS. 

Numerous  works  on  the  development  of  the  olfactory  ap- 
paratus of  birds  have  been  published,  but  they  deal  with  the 
chicken  for  the  most  part. 

Historical. — Koelliker  (1860)  observed  the  appearance  of 
the  olfactory  fossettes  in  the  anterior  and  lateral  portion  of  the 
cranium  of  a  chicken,  at  the  end  of  the  third  day  of  incubation. 
They  are  situated  below  the  eyes.  On  the  fourth  day,  they  are 
larger  and  deeper.  A  groove  is  formed,  the  nasal  groove, 
which,  elongating  the  supramaxillary  bud,  connects  the  fossette 
with  the  buccal  cavity.  The  evaginations  forming  the  olfactory 
bulbs  are  added  to  mucous  portion  formed  by  the  ectodermic 
depression. 

The  two  nasal  grooves  are  shortened  by  the  fusion  of  the 
superior  maxillary  and  frontal  buds.  The  fossette  is  limited 
throughout  its  periphery,  and  the  nasal  groove  is  transformed 
into  a  canal  which  ends  in  the  buccal  cavity  by  forming  the  in- 
ternal nasal  furrow  (primitive  palatine  c!eft  of  Dursy).  The 
formation  of  the  palate  is  concerned  in  the  formation  of  the 
respiratory  portion  of  the  nasal  cavity,  the  most  elevated  portion 
of  the  primitive  buccal  cavity.  The  boundaries  of  the  olfactory 
organ,  the  frontal  bud  and  the  external  nasal  buds  contribute 
in  the  formation  of  the  face  at  the  level  of  the  anterior  extrem- 
ity of  the  cranium,  particularly  the  ethmoidal  and  nasal  por- 
tions. 

Parker  (18G9),  who  studied  the  development  of  the  cranium 
in  Callus  domcsticus,  occupied  himself  at  length  with  the  evolu- 
tion of  the  olfactory  cavity.  At  the  fourth  day  of  incubation, 
the  nasal  cavity  is  still  a  simple  slit ;  the  nasal  cavity  is  limited 
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by  expansions  of  the  trabeculae  which  constitute  its  alieth- 
moidal  and  alispetal  portions ;  it  is  a  formation  continuous  with 
the  primordial  cranium  as  the  auditory  capsule. 

On  the  fifth  and  seventh  day,  the  canal  may  be  seen  uniting 
the  buccal  cavity  with  the  nasal  labyrinth,  between  the  palate 
bone  and  the  prefrontal  lamina. 

Foster  and  Balfour  (1877)  found  depressions  of  the  epiblast 
during  the  third  day  in  the  chicken.  The  olfactory  fossettes 
originate  in  the  same  way  as  the  crystaline  lens  and  the  laby- 
rinth of  the  ear,  but  with  this  difference,  that  they  are  never 
closed. 

Milnes  Marshall  (1879)  finds  that  the  first  stages  of  devel- 
opment in  the  chicken  are  analogous  to  those  of  the  selachians ; 
the  olfactory  fossette  appears  at  the  S-l-hour  stage  in  the  form 
of  a  thickening  of  the  epiblast.  With  Dohrn,  he  admits  the 
resemblance  of  this  outline  to  a  branchial  cleft,  i.  e.,  the  first 
cleft. 

Born  (1879)  gives  a  lengthy  description  which  coincides  with 
the  principal  points  of  that  of  Koelliker.  Fusion  of  the  superior 
maxillary  and  external  nasal  buds  are  effected  as  in  reptiles. 
The  external  nasal  bud  has  a  round  prolongation,  which  is  the 
outline  of  the  primitive  nasal  or  middle  turbinal.  This  appears 
before  the  separation  of  the  external  opening  of  the  choana, 
which  is  effected  at  the  end  of  the  fifth  day.  A  protuberance, 
which  is  the  first  manifestation  of  the  beak,  lies  in  the  median 
portion  of  the  face,  between  the  swollen  borders  of  the  nasal 
canal.  After  the  fusion  of  the  different  buds,  the  elevation  of 
the  borders  of  the  nasal  cavity  appears  and  at  the  same  time 
the  beak  gains  in  length  ;  in  this  way  is  constituted  the  entrance 
of  the  canal  or  vestibule.  The  entire  lateral  wall  presents  a 
hemispherical  swelling  which  indicates  the  vestibular  turbinal. 

At  the  eighth  day  of  incubation,  the  nasal  gland  appears  in 
the  form  of  a  solid  invagination  of  epithelium  of  the  internal 
wall  of  the  vestibule.  This  gland  can  not  be  homologized  with 
the  organ  of  Jacobson,  which,  on  the  other  hand,  must  be 
entirely  deficient. 

Mathias  Duval  (1889),  in  his  atlas  of  embryology  of  the 
chicken,  indicates  the  appearance  of  the  olfactory  outline  as  an 
ectodermic  thickening  at  the  52nd  hour  of  incubation. 

Putelli  (1888)  observes  that,  at  the  level  of  the  ectodermic 
thickening  which  forms  the  olfactory  outline  of  the  chicken, 
the  cells  which  are  flattened  on  the  borders  of  this  zone  become 
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elevated  in  measure  as  they  advance  towards  the  center.  When 
the  olfactory  groove  is  well  formed,  the  larger  portion  of  the 
wall  is  covered  with  high  cylindrical  cells.  Then  when  the 
olfactory  cavity  grows,  there  are  distinguished  on  its  walls  an 
olfactory  zone  in  which  the  epithelium  is  very  elevated,  and  a 
respiratory  zone  in  which  the  cells  are  cubical. 

A  new  form  of  cells  appears  in  embryos  six  or  seven  days 
old;  these  recall  those  which  Kaufmann  and  Lustig  describe 
as  transitional  forms ;  they  are  scattered  among  the  high  cylin- 
drical cells. 

At  the  seventh  to  the  eighth  day,  the  cylindrical  cells  have 
a  finely  granular  protoplasm,  which  is  more  slightly  colored  by 
carmine  than  is  the  nucleus.  The  cell  is  prolonged  by  an  ex- 
tremity more  or  less  conical  towards  the  mesodermic  layer, 
without  having  the  long  filiform  extremity  with  which  these 
same  cells  are  provided  in  the  adult  mucosa.  The  transitional 
forms  are  colored  more  intensely ;  they  are  situated  as  sunken 
rods  between  the  cylindrical  cells. 

Preobraschensky  (1892)  gives  us  another  histogenetic  study. 
At  the  beginning,  the  olfactory  organ  of  the  chicken  has  a 
single  layer  of  cylindrical  cells ;  when  the  primitive  olfactory 
fossette  enlarges,  the  bottom  is  covered  with  an  elevated  epi- 
thelium, but  the  ventral  region,  which  utilizes  for  its  extension 
the  growing  neighboring  zones  of  ectoderm,  presents  an 
epithelial  investment  exactly  similar  to  the  ectoderm.  This  is 
the  respiratory  region.  A  thickening,  which  is  the  beginning 
of  a  large  ganglion,  is  seen  anterior  to  the  anterior  cerebral 
vesicle,  in  an  embryo  of  five  days  and  three  hours. 

The  two  regions,  olfactory  and  respiratory,  are  entirely  dif- 
ferent ;  in  the  respiratory  region  there  are  two  cellular  layers, 
of  which  the  deep  is  cubical  and  the  superficial  is  flat.  The 
filaments  of  the  olfactory  nerve  may  be  seen.  The  lateral  wall 
already  shows  the  turbinals,  and  the  superior  turbinal  alone 
appertains  to  the  olfactory  region. 

On  the  eighth  day,  the  relation  of  the  olfactory  nerve  to  the 
olfactory  epithelium  is  very  clear  and  the  nervous  network  is 
quite  visible. 

Ganin  C1890)  considers  as  the  organ  of  Jacobson  in  birds  an 
embryonal  outline  which  in  reality  corresponds  to  the  canal  of 
the  lateral  nasal  gland. 

Peter  (1902-3)  reviews  the  works  of  Koelliker  and  Born  and 
draws  conclusions  from  publications  which  treat  incidentally  of 
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the  nasal  organs.  For  example,  \''an  Wijhe  indicates  the  first 
outline  in  the  embryo  of  a  duck  having  23  primordial  segments, 
and  Abraham  in  a  specimen  of  I\Ielopsittacus  undulatus  pro- 
vided u^ith  25  to  26  segments. 

Franz  Cohn  (1902)  studied  the  development  of  the  olfactory 
organ  in  the  chicken.  It  appears  at  the  stage  of  23  to  2i 
primordial  segments  at  the  1 2nd  hour  of  incubation ;  it  is  a  flat 
lamina  formed  by  thick  epithelium  without  any  trace  of  depres- 
sion. It  is  first  placed  laterally  on  the  head  and  is  then  more 
and  more  displaced  towards  the  ventral  surface.  The  increase 
of  the  olfactory  groove  is  effected  by  active  proliferation  of 
the  sensory  epithelium  and  not  by  passive  displacement. 

In  embryos,  with  a  head  5.6  mm.  long,  the  median  wall  of 
the  olfactory  fossa  close  to  the  external  orifice  shows  a  depres- 
sion covered  with  sensory  epithelium  which  corresponds  to 
the  organ  of  Jacobson,  but  which  is  of  very  short  duration. 

Two  turbinals,  the  one  primary  or  middle,  the  other  sec- 
ondary or  superior,  are  formed  in  the  region  of  the  nasal 
cavity  covered  by  sensory  epithelium.  The  vestibular  turbinal 
has  its  origin  in  the  vestibule,  from  the  wall  covered  with  in- 
diflferent  epithelium.  Cohn,  basing  his  observations  on  the 
investigations  of  Peter,  which  we  shall  report  later,  considers 
the  superior  turbinal  of  birds  as  homologous  with  the  naso- 
turbinal  of  mammals  and  not  the  ethmo-turbinal. 

Beecker  (1902)  has  observed  in  Anas  domestica  and  Gallus 
domesticus  that  the  nasal  canal  is  divided  into  a  vestibule  and 
a  turbinal  region.  The  vestibule  is  very  long  and  narrowed  by 
a  dorsal  fold,  the  vestibular  turbinal.  The  choanal  canal  is  not 
greatly  bent.  The  middle  turbinal  is  homologous  with  the 
true  turbinal  of  reptiles.  There  is  no  outline  of  the  organ  of 
Jacobson. 

Description  of  Stages.  Undulated  Parkot.  5  }iun.  tofal 
length  ('Ah  day  of  incubation;  Fig.  40). — The  embryo  of  this 
stage,  seen  in  profile  with  the  aid  of  a  binocular  microscope, 
shows  the  olfactory  vesicle  under  the  form  of  an  ectodermic 
depression  largely  opened  externally  and  prolonged  downward 
by  a  groove.  This  groove  is  placed  below  and  in  front  of  the 
eye  upon  the  lateral  surface  of  the  head.  In  transverse  sections, 
the  outline  is  placed  at  the  union  of  the  lateral  with  the  ventral 
surfaces ;  it  is  constituted  by  a  thickening  of  the  ectoderm, 
which  buds  and  forms  a  cellular  cord,  30  mikra  long,  separated 
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from  the  external  layer.  For  a  distance  of  225  mikra,  the 
ectodermic  thickening  is  depressed  into  a  groove,  which  has  a 
maximum  depth  of  71  mikra  and  a  transverse  extent  of  142 
mikra   (Fig.  40). 

The  olfactory  zone  behind  the  groove  is  a  simple  thickening 
of  the  ectoderm ;  the  total  length  of  the  outline  is  365  mikra. 
Its  width  at  the  level  of  the  groove  is  263  mikra,  and  in  the 
posterior  region,  where  the  thickening  is  not  depressed,  285 
mikra. 

The  cells  which  constitute  the  olfactory  outline  are  round, 
separated  from  one  another,  and  arranged  in  several  layers 
without   forming   regular  coats.      The   surrounding   ectoderm 


Fig.  40 — X  40.  Parrot,  5  mm.  in  total  length  (fifth  day  of 
incubation;  transverse  section,  right  side).  1.  Eye;  2.  Central 
nervous  system;    3.   Olfactory  outline. 


comprises  two  layers  of  small  round  cells.  .\t  the  stages 
of  5.2  mm.,  5.5  mm.,  and  6  mm.,  there  is  no  change  in  relations 
or  form,  except  that  the  depth  of  the  fossette  is  increased. 

6.5  Millimeters. — The  mesoderm  which  surrounds  the  groove 
is  thickened  and  forms  two  buds,  which  approach  one  another 
and  fuse  at  a  certain  place;  this  is  the  zone  in  which  the  vesicle 
is  closed  in  the  sections.  The  thickness  of  the  wall  of  the 
olfactory  cavity  increases  from  the  border  towards  the  bottom. 

8.5  Millimeters. — Of  the  two  buds,  the  inlcrnal  is  quite  long 
vertically  and  the  zone  of  union  with  the  external  bud  is  more 
extended.  The  olfactory  vesicle  changes  in  form,  the  external 
wall  is  convex  anrl  the  internal  wall  is  concave.     The  two  cavi- 
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ties  approach  one  another  but  remain  separated  by  a  large  zone 
of  mesenchyme,  which  is  to  form  the  nasal  septum. 

Behind  the  zone  of  fusion  of  the  two  buds,  the  cavity  opens 
downwards.  There  exists,  below  the  septum  and  between  the 
internal  buds,  a  large  space  which  receives  the  opening  of  the 
two  nasal  cavities  and  which  is  lost  below  in  the  buccal  space. 

The  cells  which  border  the  fossette  begin  to  assume  an  elon- 
gated form. 

9  Millimeters  (7th  day). — The  olfactory  cavity  is  a  deep 
depression  directed  from  the  ventral  surface  of  the  ectoderm 
towards  the  infcro-external  angle  of  the  neural  tube.  Its  bot- 
tom is  dilated  into  a  vesicle,  its  ventral  segment  is  narrow  and 
forms  a  canal  of  entrance.  The  epithelium  of  the  canalicular 
region  is  composed  of  large  round  cells ;  in  the  vesicular  region 
it  thickens  gradually  towards  the  bottom  and  presents  a  super- 
ficial layer  of  very  long  cylindrical  cells,  of  which  the  large 
central  extremity  has  a  depressed  border,  while  the  peripheral 
extremity  sinks  between  the  deep  layers  of  round  cells.  The 
buds  which  limit  laterally  the  narrow  region  of  the  cavity  are 
fused  posteriorly  and  form  thus  a  floor  which  closes  the  cavity. 

11  Millimeters  (8th  day). — The  external  wall  of  the  olfac- 
tory vesicle  is  no  longer  simply  convex ;  it  presents  a  large, 
round,  pedunculated  ridge  directed  internally  and  inferiorly. 
The  nasal  lumen  sends  out  a  sort  of  fissure  which  separates 
this  ridge  from  the  external  wall,  making  a  turbinal.  The 
epithelium  which  covers  it  is  thin  below ;  the  external,  superior 
and  internal  walls  have  a  very  thick  investment. 

21  Millimeters  (10th  day). — The  nasal  cavity  proper  is  pre- 
ceded by  a  region  occupied  by  an  epithelial  mass,  in  which  the 
lumen  is  entirely  absent ;  this  is  the  vestibular  region  which 
has  a  length  of  380  mikra. 

In  the  anterior  region  of  the  cavity,  the  superior  wall  is  the 
site  of  a  voluminous  ridge  which  sinks  into  the  lumen  and  gives 
to  it,  in  frontal  section,  the  form  of  a  "U"  opened  above.  In 
going  from  before  backwards,  the  base  of  this  ridge  is  seen 
contracted,  becoming  a  true  pedicle,  which  is  displaced  towards 
the  external  surface,  its  line  of  insertion  being  oblique  from 
before  backwards  and  from  above  downwards. 

This  is  the  middle  turbinal,  which  has  taken  on  a  great  ex- 
tension. Its  insertion  is  250  mikra  on  the  superior  wall  and  280 
on  the  external.  Its  pedicle  has  a  thickness  of  185  mikra 
anteriorly  and  of  92  towards  the  middle  portion. 
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The  cavity  enlarges  vertically  from  before  backwards,  and 
at  a  distance  of  650  mikra  from  the  anterior  extremity  of  the 
vestibular  region  it  opens  below  into  the  buccal  cavity.  The 
choana,  which  has  a  width  of  38  mikra,  and  a  length  of  240, 
does  not  end  directly  in  the  buccal  cavity.  It  is  joined  with 
that  of  the  opposite  side  in  a  canal  limited  by  the  palatal  buds, 
with  an  average  width  of  71  mikra  and  a  height  of  357. 

The  olfactory  epithelium  exists  only  in  the  posterior  portion 


Fig.  41 — X  34.3.  Parrot,  23  mm.  long  (17th  day  of  Incuba- 
tion; transverse  section,  right  side).  1.  Middle  turbinal  show- 
ing two  coiled  laminae. 


of  the  cavity  and  does  not  cover  the  turbinals.  A  cartilaginous 
lamina,  quite  thick,  lies  all  around  the  nasal  cavity,  especially 
at  the  level  of  the  external  wall,  the  roof  and  the  septum. 

23  Millimeters  (17th  day;  Fig.  41  and  42).— The  middle 
turbinal  at  the  level  of  its  insertion  on  the  roof  of  the  cavity 
has  a  smaller  pedicle  than  in  its  preceding  stage  (100  mikra)  ; 
its  insertion  has  the  same  obliciuity  from  before  backwards  and 
from  above  downward.  It  has  two  laminated  coils,  one  on  each 
side  of  the  pedicle ;  the  one  directed  at  first  internally  becomes 
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superior  a  little  farther  along ;  the  other  is  external,  then  in- 
ferior. Anteriorly  the  extent  of  each  lamina,  measured  at  the 
point  of  departure  of  the  axis  from  the  pedicle,  is  357  mikra. 
The  inferior  lamina  is  larger  than  the  superior  at  the  level  of 
the  insertion  of  llie  turhinal  on  the  external  wall ;  towards  the 
middle  portion  the  inferior  is  335  mikra  high,  while  the 
superior  ( Fig.  41)  is  2G4.  .\.  cartilaginous  lamina  penetrates 
into  the  turhinal  and  bifurcates  at  the  apex  of  the  pedicle  in 
order  to  follow  each  coil  ( Fig.  41 ) .  The  inferior  lamina  is 
single  (Fig.  42)  towards  the  posterior  extremity  of  the  tur- 
hinal. Behind  the  middle  turhinal  and  its  pedicle,  the  external 
wall  is  the  site  of  another  ridge  slightly  extended  antero-pos- 
teriorly  with  a  height  of  250  mikra  in  its  middle  portion,  while 
anteriorly  and  posteriorly  it  is  only  a  simple  bulging  of  the 
wall  (Fig.  42). 

It  is  covered  with  thick  epithelium,  having  the  characteristic 
of  that  which  covers  the  superior  region  of  the  nasal  cavity, 
i.  e.,  of  a  sensory  nature ;  it  forms  the  superior  turbinal. 

The  floor  of  the  nasal  cavity,  almost  at  the  level  of  the  union 
of  its  anterior  with  the  middle  third,  sends  out  a  small  diver- 
ticulum to  the  interior  of  the  septum,  directed  downward  and 
inward ;  its  antero-posterior  extent  is  slight ;  it  is  a  divertic- 
ulum in  the  form  of  a  groove,  which  represents  perhaps  a  rudi- 
mentary organ  of  Jacobson.  We  have  found  no  other  trace 
of  this  organ. 

Duck.  4th  day  of  incubatioii. — The  olfactory  outline,  as  in 
the  parrot,  is  represented  by  a  thickening  of  the  ectoderm, 
which  is  depressed  into  a  fossette,  and  which  is  formed  of 
round  cells  without  differentiation  from  those  of  the  superficial 
layer. 

7th  day. — The  fossette  is  increased,  is  deeper  and  is  oj>ened 
directly  downward.  The  thickness  of  the  epitheliimi  increases 
from  the  border  of  the  groove  towards  the  bottom,  where  it  is 
formed  of  three  of  four  layers  of  round  cells. 

10th  day. — The  anterior  portion  of  the  nasal  organ  is  formed 
by  a  compact  cellular  mass  which  borders  a  depressed  epithelial 
tract.  The  lumen  which  begins  to  appear  is  triangular  in  trans- 
verse section,  with  an  apex  inferior  and  two  other  angles  in 
the  form  of  deep  fissures,  one  of  which  is  directed  externally 
and  upward,  the  other  vertically  upward.  A  bud,  which  is 
the  anterior  extremity  of  the  middle  turbinal,  is  found  between 
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these  two  fissures.  This  turbinal  is  inserted  obliquely  from 
before  backwards  and  from  above  downwards.  It  has  only 
one  coil  directed  downward.  ( )ne  millimeter  from  its  anterior 
extremity,  the  floor  of  the  nasal  cavity  is  united  with  the  buc- 
cal epithelium  by  a  vertical  tract,  behind  which  is  the  choanal 
fissure.  The  choana  is  a  large  cleft  of  414  mikra,  which  ends 
directly  in  the  buccal  cavity.  In  measure  as  the  insertion  of 
the  middle  turbinal  descends  on  the  lateral  wall  the  superior 


.^^3 


Fig.  42 — X  34.3.  Parrot,  23  mm.  long  (transverse  section 
posterior  to  that  of  fig.  41,  showing  the  middle  turbinal,  the 
superior  turbinal  and  the  palatal  fissure  common  to  the  two  nasal 
cavities,  right  side).  1.  Superior  turbinal;  2.  Middle- turbinal, 
having  at  this  place  only  one  coil;     3.   Palatal  fissure. 


portion  is  enlarged.  It  forms  a  nasal  roof,  which  is  covered 
with  sensory  epithelium  likf  tlu'  adjacent  portions  of  the  ex- 
ternal and  internal  walls,  in  this  region  of  the  nasal  cavities 
there  is  developed  another  turbinal  placed  above  the  middle 
turbinal  (Fig.  \'A),  a  long  ridge  of  TOO  mikra.  It  is  slightly 
internal  wall.  This  tin-binal  is  covered  w  ith  sensory  epitheliiup. 
in    its   entire   extent.      The   rartilacrinous    skeleton    lies    at   the 
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level  of  the  septum  and  of  the  external  and  superior  walls ;  it 
sends  out  a  cartilag^inous  axis  to  the  middle  turbinal  and  is 
corrugated  at  the  level  of  the  base  of  the  superior  turbinal. 
elevated  anteriorly  and  posteriorly,  having  a   height  of  392 
mikra  in  its  middle  portion  ;  posteriorly  the  pedicle  disappears 
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Fig.  43 — X  34.3.  Duck  at  12th  day  of  incubation  (transverse 
section,  right  Bide).  1.  Superior  turbinal;  2.  Fold  of  cartllagla- 
ous  wall  penetrating  the  superior  turbinal  in  place  of  a  cartilagin- 
ous axis;  3.  Cartilaginous  axis  of  middle  turbinal;  4.  Vestige  of 
the  organ  of  Jacobson;    5.   Septunx;    6.   Choana. 

and  the  base  of  insertion  occupies  the  entire  height  of  the 
\2th  day  (Fig.  43). — The  general  arrangement  of  the  cavity 
is  similar  to  that  of  the  preceding  stage ;  the  turbinals  are  more 
developed,  but  occupy  the  same  respective  positions.  The 
choanal  clefts  on  each  side  of  the  septum  attain  a  common 
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junction  in  communication  with  the  buccal  cavity  (Fig.  43). 
The  anterior  portion  of  the  nasal  cavity  is  enlarged  trans- 
versely by  a  hollowing  out  of  the  epithelial  mass,  which  in 
common  with  the  epithelium  of  the  lateral  wall  is  formed  of 
round  cells.  In  measure  as  we  approach  the  zone  in  which 
the  lumen  penetrates  into  this  mass,  we  see  the  cells  of  the 
center  becoming  larger  and  clearer,  the  nucleus  smaller  and  the 
protoplasm  losing  its  granular  character.  The  resorption  of 
these  cells  gives  rise  to  the  nasal  lumen. 

The  manner  in  which  the  cartilaginous  skeleton  is  arranged 
at  the  level  of  the  turbinal  is  interesting.  While  the  middle 
turbinal  is  penetrated  by  a  cartilaginous  lamina,  which  forms 
the  axis  of  the  ridge  by  being  located  in  the  center  of  the 
mesenchyme,  the  cartilaginous  lamina  of  the  external  wall  in 
the  interior  of  the  superior  turbinal  is  depressed,  forming  a 
fold  (Fig.  43).  Two  dense  cellular  masses,  composed  of  small, 
round,  sunken  cells,  lie  towards  the  inferior  extremity  of  the 
septum.  They  are  placed  one  on  each  side  of  the  median  line, 
below  the  free  border  of  the  septum  (Fig.  43),  and  they  thus 
occupy  the  position  of  the  organ  of  Jacobson  of  Mammalia, 
but  there  is  no  other  fact  which  would  justify  us  to  accord  to  it 
this  value. 

Beginning  of  the  Olfactory  Outline. — According  to  our 
investigations  on  the  undulated  parrot  (Mellopsittacus  undu- 
latus)  and  the  common  duck,  the  olfactory  outline  is  a  thick- 
ening of  the  ectoderm,  which  is  depressed  into  a  fossette  in 
its  central  portion.  The  ectoderm  in  the  undulated  parrot  of 
5  mm.  (5th  day  of  incubation)  is  composed  of  two  layers  of 
round  cells.  All  the  cells  at  the  level  of  the  olfactory  thicken- 
ing, which  we  have  observed  at  this  stage,  have  this  form. 
The  most  superficial  cells  acquire  a  cylindrical  form  in  the  bot- 
tom of  the  olfactory  fossette.  in  the  9  mm.  stage  (7th  day  of 
incubation). 

Putelli  (1888)  observed  these  cylindrical  cells  from  the  be- 
ginning of  the  formation  of  the  olfactory  fossette.  It  is  true 
that  he  does  not  indicate  the  exact  stage  in  which  these  obser- 
vations begin.  Prcobraschensky  (187G)  also  finds  the  differen- 
tiation of  the  cylindrical  cells  effected  at  the  beginning  of  the 
olfactory  thickening. 

Rorn  (1S;d)  states  tliat  in  the  chicken  the  olfactory  depres- 
sion, which  appears  on  the  3rd  day,  is  covered  with  sensory 
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epithelium,  which  is  continuous  on  its  borders  with  the  epi- 
dermis, which  has  two  layers. 

Cohn  (1902)  show^s  the  active  part  taken  by  the  cells  of  the 
olfactory  thickening  in  increasing  the  olfactory  fossette,  in 
opposition  to  the  passive  role  which  this  region  enjoys  in  its 
increase,  according  to  Born,  Minot,  Goette  and  Preobraschen- 
sky.  He  found  the  olfactory  field  placed  at  first  on  the  lateral 
walls  of  the  head,  then  more  and  more  displaced  to  the  ventral 
region,  and  finally  entirely  ventral,  even  before  the  depression 
of  the  olfactory  fossette  acquires  an  appreciable  extension. 

Koelliker,  Born  and  Cohn  indicate  the  ?2nd  hour  as  the 
beginning  in  the  chicken ;  that  is  to  say,  the  end  of  the  3rd  day 
of  incubation.  This  is.  according  to  Cohn,  the  stage  of  23  to  24 
primordial  segments. 

Mathias  Duval  represents  the  olfactory  thickening  in  a 
chicken  embryo  of  52  hours,  and  Keibel  in  an  embr>'0  of  48 
hours.  \'an  Wijhe  finds  the  first  beginning  in  a  duck  with  23 
primordial  segments  and  Abraham  in  the  undulated  parrot 
with  25  to  26  segments.  We  found  it  in  the  duck  in  the  course 
of  the  fourth  day  and  in  the  undulated  parrot  of  5  mm.  (fifth 
day  of  incubation). 

Evolution"  of  the  Xasal  Cavity. — Koelliker  (1860)  has 
well  showMi  how  the  masses  which  limit  laterally  the  nasal  fos- 
sette by  fusion  limit  the  external  nasal  orifice  and  separate 
it  from  the  internal  nasal  orifice,  which  is  the  opening  in  the 
buccal  Cc'.vity  of  the  nasal  groove  transformed  into  a  closed 
canal. 

Born  (1879)  establishes  the  appearance  of  the  outline  of  the 
middle  turbinal  on  the  lateral  wall  (external  nasal  bud)  before 
the  supervention  of  the  separation  of  the  external  opening  and 
the  choana.  This  separation  is  effected  towards  the  end  of  the 
fifth  day  in  [he  chicken  by  fusion  of  the  inferior  extremity  of 
the  external  nasal  bud  with  the  superior  extremity  of  the 
superior  maxillary  bud  and  with  the  internal  nasal  bud.  This 
zone  of  fusion  forms  the  roof  of  the  nasal  cavity,  where  it 
appears  in  the  form  of  a  closed  vesicle,  in  frontal  sections. 

Behind  the  bridge  thus  formed,  the  nasal  cavity  commu- 
nicates with  the  buccal  cavity  by  a  cleft  situated  in  a  hori- 
zontal plane ;  this  is  the  choana.  which  definitely  preserves  this 
disposition.  Born  has  found  the  palatal  lamina  arising  from 
the  superior  maxillary  buds,  but  they  are  not  united  with  one 
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another  and  the  palate  remains  cleft.  We  see  between  the 
maxillary  buds  a  space  which  communicates  above  with  the  two 
nasal  cavities,  in  which  the  free  extremity  of  the  septum  makes 
a  ridge,  and  which,  on  the  other  hand,  opens  largely  into  the 
buccal  cavity. 

Anteriorly,  the  nasal  and  maxillary  buds  enter  into  the  con- 
stitution of  the  face;  however,  they  take  on  an  elongated  form, 
the  length  of  which  varies  infinitely,  depending  on  the  species 
of  the  bird,  the  buds  increasing  antero-posteriorly. 

The  nasal  cavity  increases  between  them  in  the  same  direc- 
tion, and  thus  an  anterior  vestibular  region  is  formed.  The 
buds  being  greatly  separated  from  one  another,  there  is  no 
cavity  c  t  the  beginning  of  the  formation  of  the  vestibule  and 
the  external  and  internal  epithelial  walls  are  in  contact. 

Most  of  the  time,  the  external  wall  is  strongly  convex  and 
presents  the  outline  of  a  ridge  \\'hich  is  to  become  the  vestibular 
turbinal. 

This  region  forms  the  epithelial  pad  in  which  the  vestibular 
lumen  is  secondarily  hollowed.  The  formation  of  the  vestibule 
carries  the  displacement  anterior  to  the  external  orifice. 

The  nasal  cavity  and  the  vestibule  are  complicated  by  the 
formation  of  the  turbinals.  The  first  turbinal  appears  disposed 
as  that  of  the  reptiles ;  it  takes  its  origin  anteriorly  on  the 
superior  wall  or  the  most  elevated  portion  of  the  external  wall, 
and  its  line  of  insertion  is  directed  obliquely  downward  and 
backward  in  such  a  manner  as  to  acquire  a  lower  and  lower 
position  on  the  external  wall. 

'I'he  posterior  region  of  the  cavity  contains  another  turbinal. 
the  superior,  arising  from  the  external  wall  above  the  insertion 
of  the  middle  turbinal.  Only  the  superior  turbinal  is  developed 
in  the  region  covered  by  sensory  epithelium  ;  it  has  an  invest- 
ment of  this  sort.  The  middle  turbinal  is  distinctly  placed 
in  the  respiratory  region  towards  the  anterior  extremity,  where 
it  appertains,  so  to  speak,  to  the  nasal  roof.  The  olfactory 
epithelium  does  not  exist  at  its  level. 

Born  and  Cohn  consider  that  the  two  turbinals  originate  in 
the  olfactory  region.  As  to  the  vestibular  turbinal,  it  is  a 
formation  belonging  to  a  zone  covered  with  an  indifferent 
epithelium,  as  Born  and  Cohn  established  before  us.  The  pro- 
cess of  fissuration,  the  importance  of  which  we  have  noted  in 
reptiles,  enjoys  here  a  role  of  the  same  value. 

We  see  the  narrow  diverticula  of  the  nasal  lumen  sinking 
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into  the  thickness  of  the  walls,  thereby  depressing  the  epithel- 
ium. A  ridge  is  circumscribed  between  two  fissures  of  this 
kind,  enclosing  a  mass  of  mesenchyme,  whose  increase  has  an 
active  role  in  the  development  of  the  turbinal. 

When  the  turbinal  rolls  up,  one  of  these  fissures  continues, 
penetrates  into  the  mass  of  mesenchyme,  cuts  it  more  or  less 
and  detaches  a  part  which  has  a  twisted  appearance. 

The  double  coil  of  the  middle  turbinal  in  the  parrot  is  re- 
markable ;  in  this  case  the  two  bordering  fissures  have  a  sym- 
metrical evolution  and  hollowness  of  the  two  lamina  results. 
This  arrangement  is  found  only  in  certain  mammals  (rumi- 
nants, pachyderms).  The  arrangement  of  the  cartilaginous 
skeleton  in  the  interior  of  the  turbinal  is  therefore  of  some 
interest ;  the  middle  turbinal  has  an  axial  lamella,  arising  from 
the  external  cartilaginous  wall,  which  penetrates  into  the 
mesenchyme  at  the  free  border  of  the  ridge,  presenting  a  par- 
allel coil. 

The  cartilaginous  lamina,  which  penetrates  into  the  su- 
perior turbinal,  is  formed  by  a  fold  of  cartilage  of  the  ex- 
ternal wall ;  there  is  no  pedunculated  portion.  From  the  fact 
that  this  turbinal  has  no  pedicle,  it  is  not  a  true  turbinal,  accord- 
ing to  Gegenbaur,  but  a  pseudo-choncha.  like  that  of  the  croco- 
diie. 

The  middle  turbinal,  according  to  Gegenbaur  (1873),  cor- 
responds to  the  maxillo-turbinal  or  inferior  turbinal  of  mam- 
mals. 

This  comparison  rests  especially  on  the  position  of  the  orifice 
of  the  lachrymal  canal  below  the  middle  turbinal  of  birds  as 
below  the  inferior  turbinal  of  mammals.  The  vestibular  tur- 
binal being  a  formation  peculiar  to  birds,  not  present  in  all 
species,  there  is  no  place  to  look  for  its  homologue. 

The  superior  turbinal  has  been  compared  to  the  ethmo- 
turbinal  of  mammals.  This  is  not  the  opinion  of  Peter,  who 
shows  that  the  ethmo-turbinal  is  formed  by  fissuration  of  the 
median  nasal  wall,  while  the  naso-turbinal  and  the  maxillo- 
turbinal  belong  to  the  external  wall.  Cohn  has  clearly  observed 
in  the  chicken  that  the  superior  turbinal  is  a  formation  of  the 
external  wall,  and  is  homologized  with  the  naso-turbinal  and 
not  the  ethmo-turbinal. 

According  to  our  investigations  on  the  parrot  and  duck,  the 
superior  turbinal  is  formed  in  the  posterior  extremity  of  the 
nasal  cavity,  and  besides  is  covered  with  olfactory  epithelium. 
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It  should  therefore  correspond  to  the  olfactory  turbinal  or 
ethmo-turbinal. 

With  reference  to  the  absence  of  the  organ  of  Jacobson,  we 
gave,  in  the  Chapter  on  Morphology,  the  opinions  of  Ganin  and 
Mihalkovics,  who  admit  its  existence  in  a  rudimentary  state. 
Cohn  noted  a  depression  covered  with  sensory  epithelium  on  the 
median  wall  of  the  olfactory  fossette  of  the  embryo  of  a 
chicken,  with  a  head  5.6  mm.  in  length.  The  cells  of  this  epi- 
thelium are  cylindrical  with  a  basal  nucleus  and  are  twice  as 
high  as  those  of  the  indifferent  epithelium.  This  depression 
which  is  found  in  embryos,  with  a  head-length  of  5.9  mm.,  is 
not  observed  in  the  succeeding  stages. 

We  found,  in  the  parrot  of  23  mm.  (17th  day),  and  in  the 
duck  of  twelve  days,  some  formations  which  might  represent 
the  vestiges  of  an  organ  of  Jacobson.  We  observed  a  diver- 
ticulum of  the  nasal  floor  sinking  into  the  septum  in  the  parrot, 
and  a  cord  of  round  cells  in  the  duck  placed  below  the  septal 
cartilage. 

Admitting,  as  we  have,  that  the  palatal  fissure  permits  the 
olfactory  epithelium  to  have  the  function  of  sensory  control 
of  the  buccal  contents,  we  explain  the  absence  of  the  organ  ot 
Jacobson  in  the  adults,  but  it  is  difificult  to  affirm  that  it  pro- 
duces no  anlage,  being  rudimentary  itself. 

Born  and  Cohn  noted  an  evagination  of  the  lumen,  between 
the  middle  and  superior  turbinals,  which  was  directed  back- 
ward, forming  the  beginning  of  the  sinus  orbitalis. 

Born  found,  on  the  eighth  day  of  incubation,  the  beginning 
of  the  lateral  nasal  gland  constituted  by  a  solid  epithelial  evagi- 
nation of  the  vestibular  wall,  close  to  its  posterior  extremity. 
The  glandular  canals  are  provided  with  a  lumen  on  the  four- 
teenth day. 
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MAMMALS. 

Historical.  /.  Xasal  Cavity. — Meckel  (1812)  considered 
the  buccal  and  nasal  cavities  as  originally  forming  only  one 
spacious  cavity,  which  later  is  separated  into  two  distinct  com- 
partments. This  view  had  many  partisans,  among  whom  the 
embryologists  Caste  and  Erdl  may  be  cited.  It  survived  a  long 
time,  in  spite  of  the  investigations  of  Von  Baer,  Rathke, 
Huschke,  Reichert,  Bischofif  and  Remak,  who  observed  that 
from  the  beginning  there  existed  two  perfectly  separated  cavi- 
ties.   Von  Baer  named  them  the  olfactory  fossettes. 

Rathke  was  the  first  to  observe  these  fossettes  in  mammals, 
Bischofif,  in  the  dog. 

Koelliker  (1882)  described  them  in  man  and  found  them 
first  in  an  embryo  of  four  weeks.  This  author  studied  their 
formation  in  the  rabbit;  they  are  preceded  by  a  considerable 
thickening  of  the  ectoderm.  In  the  continuation  of  the  evolu- 
tion, he  describes  the  closure  of  the  nasal  fossa  by  coalescence 
of  the  nasal  and  superior  maxillary  buds,  as  in  the  chicken. 
The  formation  of  the  palate  subdivides  the  buccal  cavity  into 
two  portions :  the  superior  or  respiratory,  which  is  the  naso- 
pharyngeal canal,  and  the  inferior  or  digestive,  which  is  the 
real  buccal  cavity. 

Dursy  (18G9)  observed  the  olfactory  fossette  forming  in  the 
human  embryo  on  the  lateral  wall  of  the  head  in  front  of  the 
eye.  The  border  is  increased  by  a  cushion,  which  greatly 
deepens  the  fossette.  .\  depression  on  the  internal  wall  forms 
the  organ  of  Jacobson. 

The  external  and  internal  nasal  buds,  as  well  as  the  superior 
maxillary  bud,  limit  the  fossette  and  fuse  together,  closing  it 
beknv.  Behind  this  zone  of  union  a  cleft  is  seen,  the  primitive 
palatal  cleft. 

The  evolution  of  (he  rliflcrent  buds  of  the  face  and  the  forma- 
tion of  the  palate  were  extensively  studied  by  this  writer.   ■ 

Tlis  gives  the  name  of  nasal  field  to  the  ectodermic  thicken- 
ing which  forms  in  front  of  the  olfactory  depression.  His 
reconstructions  of  the  human  embryo  show  with  great  dis- 
tinctness the  fusion  of  the  nasal  and  maxillary  btids  and  the 
formation  of  the  palatal  vault. 

Remy  (1878)  showed  the  ectodermic  origin  of  the  pituitary 
membrane ;    he    insists  especially    on    the    histogenesis  of    this 
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mucosa  and  the  differentiation  of  the  epithedial  cells.  The 
glands  appear  in  a  human  embryo  18  cm.  in  length.  The 
turbinals  are  well  developed  at  this  stage.  The  maxillary 
sinuses  appear  towards  the  fourth  month  of  fetal  life,  a  little 
before  the  ethmoidal  sinuses  are  formed.  The  sphenoid  sinus 
appears  towards  the  end  of  the  first  year  after  birth,  and  the 
frontal  sinus  from  the  seventh  to  the  eighth  year. 

Hertwig  describes  the  formation  of  the  external  and  internal 
nasal  orifices,  the  palatal  vault,  the  turbinals  and  the  sinuses, 
according  to  the  His  casts  and  sections  of  the  embroyo  of  a  pig. 

Legal  (1883)  follows  the  evolution  of  the  nasal  cavity  and 
the  organ  of  Jacobson  in  embryos  of  the  pig.  He  is  concerned 
more  especially  with  the  formation  of  the  turbinals.  An 
epithelial  bud  lies  external  to  the  inferior  primitive  nasal  canal ; 
it  indicates  the  separation  between  the  superior  maxillary  and 
external  nasal  buds  and  forms  the  lower  boundary  of  a  convex 
swelling  of  the  external  nasal  wall,  which  is  the  beginning  of 
the  inferior  or  primary  turbinal. 

Another  elevation  which  is  separated  from  this  by  a  groove 
is  the  beginning  of  the  secondary  olfactory  turbinal. 

Laguesse  (1885),  in  a  thesis  on  the  development  of  the 
respiratory  epithelium,  follows  the  evolution  of  the  ectodermic 
cells  which  cover  the  nasal  fossae.  In  a  sheep  embryo  of  1.7 
cm.  (in  a  straight  line),  about  five  weeks  old,  the  epithelium 
of  the  olfactory  cavities  had  not  lost  its  embryonic  character- 
istics. Its  thickness,  quite  uniform,  is  about  -tS  mikra ;  it  is 
formed  of  small,  finely  granular  cells,  staining  uniformly. 
There  can  already  be  seen  some  sparse,  spherical  or  polyhedral, 
vesicular  cells  with  a  membrane  of  distinct  thickness,  a  clearer, 
slightly  granular  cell-body  and  a  round  nucleus.  In  embryos  of 
5  cm.,  the  epithelium  is  slightly  increased  in  thickness,  but  the 
majority  of  the  cells  are  subjected  to  a  transformation,  which 
consists  in  an  augmentation  of  the  transparency  of  the  cell- 
body.  The  process  is  generalized  throughout  the  height  of  the 
epithelium.  The  cells  are  disposed  irregulnrly  in  three  layers: 
it  is  an  embryonic  stratified  epithelium  in  process  of  evolution 
towards  the  cylindrical  stratified  form.  The  nucleus  is  double 
in  size.  In  the  H  cm.  stage  (second  half  of  the  second  month) 
the  phenomenon  of  the  formation  of  the  clear  cells  is  regulated  ; 
they  are  not  distributed  at  hazrird,  but  a  deep,  dark,  genetic 
layer  and  a  sujicrficial  layer  with  clear  cells  arc  fotmd.     These 
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cylindrical  or  polygonal  cells  have  a  transparent  center  with  a 
few  granules  arranged  upon  the  border. 

Some  cells  in  the  inferior  meatus  have  numerous  slender, 
short  cilia,  about  4  mikra  in  height.  In  the  superior  portion 
of  the  nasal  fossae,  the  thickness  of  the  epithelium  reaches  70 
mikra  and  the  cells  are  longer. 

The  epithelial  plug  of  the  nares  made  it  possible  for  Laguesse 
to  study  the  cellular  transformations.  In  embryos  of  10.5  to 
11  on.  the  cylindrical  cells  are  longer ;  in  a  large  number  of 
cases  they  are  provided  with  a  group  of  fane  cilia,  implanted  on 
an  expanded  projecting  surface. 

-According  to  Laguesse,  the  embryonic  form  passes  into  the 
ciliated  cylindrical  cell  by  gradual  substitution  of  two  sorts  of 
elements. 

The  epithelium  of  the  olfactory  portion,  which  is  thicker, 
is  not  subjected  to  mucous  transformation,  but  remains  gran- 
ular in  its  entire  thickness.  Two  kinds  of  elements,  described 
by  Max  Schultze,  rre  found  in  embryos  of  10  and  15  cm. 

The  maxillary  sinus  already  exists  in  an  embroyo  of  3.5  cm., 
and  is  represented  by  a  hollow  epithelial  involution ;  in  the  six 
centimeter  stage,  it  has  the  form  of  a  long  tube ;  its  cavity  is 
greatly  extended  in  a  13  cm.  embryo.  At  this  stage,  the  epi- 
thelium comprises  a  large  number  of  ciliated  cylindrical  cells 
in  the  midst  of  mucous  cells. 

Glands  appear  in  the  embryo  of  13.5  cm.  in  the  anterior  por- 
tion of  the  nasal  fossae;  thev  are  preceded  by  a  solid  epithelial 
bud. 

Hochstetter  (1891)  gives  his  personal  observations  on  the 
formation  of  the  choanae  in  the  cat  and  rabbit.  He  is  not  in 
accord  with  the  writers  in  what  concerns  the  formation  of  the 
primitive  palate.  The  superior  maxillary  bud  is  not  concerned 
in  the  boundary  of  the  external  nasal  orifice.  The  external  and 
internal  nr.sal  buds,  in  fusing,  limit  the  nasal  cavity  and  trans- 
form it  behind  into  a  cul-de-sac,  while  it  is  largely  opened  an- 
teriorly. An  epithelial  lam.ella  unites  the  epithelium  of-  the 
nasal  cavity  with  that  of  the  buccal  roof. 

The  mesodermic  masses  fuse  and  form  the  primitive  palate, 
after  rupture  of  the  epithelial  lamina.  In  the  posterior  portion, 
there  is  only  a  thin  epithelial  lamella  between  the  two  cavities, 
the  bucco-nasal  membrane.  This  membrane  is  broken  up, 
establishing  an  orifice  which  corresponds  to  the  nasal  canal  or 
primitive  choana  of  the  writers ;  at  least,  the  union  between 
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the  nasal  and  buccal  cavities  is  secondary  in  the  cat  and  rabbit. 
In  1892  Hochstetter  found  the  bucco-nasal  membrane  in  the 
human  embryo,  and,  as  a  consequence,  the  secondary  estab- 
Hshment  of  the  choana. 

Zuctcerkandl  (1S92)  studied  the  development  of  the  eth- 
moidal turbinals  in  man.  In  the  beginning,  the  ethmoid  forms 
a  ridge  projecting  into  the  nasal  cavity,  and  the  surface,  vi'hich 
should  hold  the  turbinals,  has  a  short  sagittal  groove,  which 
later  becomes  the  ethmoidal  fissure. 

The  surface  is  thus  divided  into  two  olfactory  projections, 
of  which  the  inferior  represents  the  future  middle  turbinal; 
in  old  embryos,  the  three  turbinals  represent  the  typical  fissura- 
tion  of  the  ethmoid ;  sometimes  the  superior  is  doubled,  making 
the  number  four. 

Keibel  (1893)  established  in  human  embryos  the  correct- 
ness of  Hochstetter's  findings. 

Mihalkovics  divides  the  nasal  cavity  into  three  zones  in  a 
human  embryo  of  three  and  one-half  weeks;  the  middle  zone, 
the  most  essential,  extends  throughout  the  length  of  the  eth- 
moidal turbinal ;  the  anterior  portion  corresponds  to  the  nasal 
vestibule  with  a  beginning  portion  of  the  inferior  turbinal,  and 
the  posterior  zone  comprises  the  region  of  the  sphenoidal  sinus 
and  of  the  naso-pharyngeal  canal. 

The  middle  turbinal  arises  anteriorly  as  an  almost  vertical 
lamina  from  the  superior  portion  of  the  lateral  nasal  wall.  The 
inferior  turbinal  arises  at  first  from  the  bottom  of  the  nasal 
cavity  and  the  inferior  meatus  is  a  simple  cleft.  The  superior 
turbinal  is  constructed  in  the  posterior  part  of  the  middle  zone 
by  a  thick  prolongation  of  the  paranasal  cartilage  covered  by 
mucosa. 

The  two  walls  are  fused  by  bridges  of  mucosa  in  the  pos- 
terior zone,  forming  above  a  blind  recess  which  is  the  anlage  of 
the  sphenoidal  sinus,  a-nd  below  the  naso-pharyngeal  canal. 

Schonemann  (1901)  concerned  himself  with  the  formation 
and  growth  of  the  turbinals.  The  lateral  wall  of  the  nasal 
lumen  is  fissured  by  epithelial  bands  forming  a  sort  of  epithelial 
diverticulum  in  the  form  of  clefts.  The  projecting  part  of  the 
wall  is  established  between  these  clefts;  in  this  way  the  three 
primitive  fields  or  primitive  buds  are  formed :  the  maxillo- 
turbinal,  the  naso-turbinal  and  the  baso-turbinal.  The  entire 
system  of  clefts  is  formed  internal  to  the  peripheral  skeletal 
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wall ;  all  are  not  concerned  in  the  formation  of  turbinals,  cer- 
tain ones  ending  in  the  formation  of  accessory  cavities. 

The  lumen  of  the  nasal  cavity  does  not  correspond  to  the 
external  form  of  the  snout,  and  the  simple  primitive  pouch  is 
enlarged  by  the  cavities  and  clefts.  There  are  established  also 
accessory  clefts,  longitudinal  on  the  inferior  turbinal.  and  per- 
pendicular to  the  base  of  the  cranium  on  the  baso-turbinal 
The  high  epithelium  at  the  beginning  is  localized  in  the  fissures, 
later  on  the  baso-turbinal.  It  is  disposed  in  rays  parallel  to 
the  olfactory  branches  which  form  the  olfactory  projections 
(rabbit  IS  fla}s  old).  In  the  cat,  three  clefts,  arising  from  the 
lateral  ethmoidal  fissure,  penetrate  into  the  mass  of  the  baso- 
turbinal.  and  later  this  formation  of  clefts  is  multiplied. 

We  may  distinguish  among  the  turbinals  those  which  are 
established  on  the  baso-turbinal  from  those  which  appertain  to 
the  external  wall  (comprising  the  naso-turbinal)  ;  according  to 
their  situation,  we  may  distinguish  the  choncha  obtecta  from 
the  choncha  aperta. 

The  field  of  the  naso-turbinal  is  very  much  limited ;  in  man 
it  forms  only  the  agger  nasi ;  it  is  well  developed  in  the  cat, 
ox  and  rabbit. 

The  secondary  turbinals.  which  are  established  on  the  naso- 
turbinal,  are  not  well  developed  in  any  group  of  mammals. 

Strasser  (]!)01)  studied  in  the  series  of  vertebrates  the  role 
which  is  occupied  by  the  increase  of  the  mesoderm  in  the  form- 
ation of  the  snout  and  in  the  location  of  the  nasal  fossae.  In 
reference  to  the  turbinals  of  mammals,  according  to  the  opinion 
of  Schonemann,  he  does  not  admit  that  the  turbinals  take  on  a 
proper  extension  and  can  thus  compel  the  nasal  cavities  to 
increase ;  they  use  the  disposable  space,  but  do  not  create  it. 
The  expansion  of  the  nose  and  of  the  accessory  cavities  is  the 
result  of  the  increase  of  the  skeleton  which  the  implantation 
of  teeth,  the  muscles  of  mastication  and  the  developments  of 
the  brain  necessitates.  He  finds  a  sort  of  law  regulating  the 
disposition  of  the  fissures  which  cut  the  turbinals  into  lamellae. 

The  layers  of  the  inferior  turbinal  have  a  longitudinal  direc- 
tion. They  are  arranged  in  the  direction  of  the  current  of  air. 
The  clefts  and  fissures  of  the  ethmoidal  turbinals  are  directed 
dorso-ventrally  parallel  to  the  ramifications  of  the  olfactory 
nerve. 

Karl  Peter  (1902)  finds,  contrary  to  Hochstetter,  that  the 
superior  maxillary  bud  in  the  rabbit,  as  well  as  in  man,  takes 
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part  in  the  limitation  of  the  olfactory  fossette ;  the  external 
nasal  bud  enters  into  the  constitution  of  the  primitive  palate. 

This  author,  during  the  same  year  (1902-1),  followed  the 
development  of  the  turbinals  and  established  the  homology  of 
these  organs  in  the  different  groups  of  the  vertebrates.  These 
observations  were  made  on  the  rabbit  and  man.  z\s  Born  estab- 
lished in  the  sauropsidians,  and  Schonemann  and  Legal  in  the 
mammals,  the  formation  of  the  turbinals  is  due  to  the  separa- 
tion of  parts  of  the  external  wall  by  grooves  and  not  by  active 
growth  of  the  projection.  The  ventral  or  maxillo-turbinal  pro- 
jection is  thick,  the  dorsal  forms  the  naso-turbinal.  The  pos- 
terior turbinal,  or  ethmo-turbinal.  originates  in  a  rabbit  with 
a  head  length  of  3.5  mm.  from  the  median  wall  of  the  pos- 
terior segment  of  the  olfactory  fossette.  Projections  placed 
in  the  posterior  portion  of  the  lateral  nasal  wall  are  distin- 
guished from  the  ethmo-turbinal.  These  are  the  conchae 
obtectae.  Behind  the  naso-turbinal,  the  lateral  wall  sinks  into 
a  hemispheric  fossa  at  the  level  of  a  convex  fold  anteriorly  and 
externally;  this  is  the  processus  uncinatus.  The  clefts  form 
ventrally  the  maxillary  sinus  and  dorsally  a  large  groove  (re- 
cessus  posterior  superior)  which  overhang  the  conchae  obtectae. 

According  to  his  observations  on  the  rabbit,  he  separates  the 
turbinals  into  two  groups :  those  which  arise  from  the  external 
wall  (maxillo-turbinal  and  naso-turbinal),  and  those  which 
have  their  origin  from  the  internal  wall   (ethmo-turbinal). 

Beecker  (1903)  studied  Sus  domesticus  and  Ovis  aries.  He 
divides  the  nasal  canal  into  the  vestibular,  turbinal  and  cribri- 
form portions ;  the  region  of  the  turbinals  is  greatly  extended 
in  length. 

.   The  naso-turbinal  (Rhacis)  arises  from  the  lateral  wall;  the 
maxillo-turbinal  corresponds  to  the  turbinal  of  reptiles. 

The  organ  of  Jacobson  opens  at  the  anterior  extremity  of 
the  choanal  canal.  The  chc)anae  are  divided  into  two  seg- 
ments by  the  growth  of  the  palatal  laminae. 

The  small  anterior  portion  persists  as  the  incisor  canal.  The 
large  posterior  portion  opens  into  the  naso-pharyngeal  canal. 
The  cribriform  portion  is  established  as  a  new  production  by  a 
complicated  fold  from  the  antorbital  wall,  which  permits  five 
cribriform  pockets  to  bud  laterally.  On  the  internal  surface, 
the  olfactory  i)rojcctions  are  exix)sccl  in  order  to  surround  the 
entrance  of  the  pockets. 

Fleischmann    (1903)    remarks    that    whatever   the   develop- 
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ment  which  takes  place  in  the  nasal  cleft,  it  always  remains  a 
narrow  cleft  and  extends  only  in  height  and  length. 

//.  Organ  of  Jacohson. — The  first  embryologic  investigations 
are  those  of  Balogh  on  the  sheep  and  Koelliker  on  man.  Dursy 
(1869)  observed  the  establishment  of  the  organ  of  Jacobson 
in  a  rabbit  as  an  early  hemispheric  depression,  with  large  di- 
mensions and  thick  walls.  He  found  this  formation  in  human 
embryos  8  to  20  cm.  long.  Later  the  organ  disappears  without 
leaving  any  traces,  although  the  cartilage  which  Huschke  de- 
scribes at  the  anterior  and  inferior  extremity  of  the  cartilagin- 
ous septum  seems  to  indicate  it.  It  persists  sometimes  at  this 
level  under  the  form  of  a  canal  opening  into  the  nasal  cavity. 
There  are  some  diflferences  between  the  organ  of  Jacobson  of 
the  human  embryo  and  that  of  other  mammals ;  in  the  human 
embryo  it  is  a  canal  which  always  remains  membranous  simply, 
its  orifice  into  the  nasal  cavity  opening  into  a  fossa  leading  to 
the  canal  of  Stenson  ;  it  is  not  surrounded  by  a  cartilaginous 
lamina  and  it  is  situated  a  little  above  the  thick  inferior  border 
of  the  septum.  In  other  mammals,  on  the  contrary,  the  canals 
of  Jacobson  and  Stenson  are  directly  fused,  the  organ  is  sur- 
rounded by  a  cartilaginous  box  and  lies  very  low,  and  its  deep 
surface  is  placed  on  the  bottom  of  the  nasal  cavity. 

Remy  (1878)  found  this  organ  in  the  cat,  placed  as  in  the 
adult,  at  the  angle  of  junction  of  the  medial  septum  with  the 
floor.  Anteriorly  it  opens  into  a  cleft  which  forms  the  com- 
munication between  the  mouth  and  the  nose,  and  posteriorly 
it  terminates  in  the  midst  of  glandular  acini.  In  a  2  cm.  hu- 
man embryo,  Remy  found  a  point  corresponding  to  the  epithel- 
ial tube,  but  without  cartilaginous  envelop.  In  another  em- 
bryo of  8  cm.  only  a  poorly  defined  epithelial  mass  existed  at 
this  place. 

Klein  (IJ^Hl)  finds  the  relation  of  the  organ  of  Jacobson 
analogous  to  that  of  the  adult  in  a  4  cm.  embryo  of  the  India 

pi?- 

Harvey  (1882)  describes  the  relations,  in  the  fetus  of  a 
cat,  of  the  organ  of  Jacobson  with  the  canal  of  Stenson,  the 
septum  and  the  na.sal  floor. 

Roese  (189."^)  notes  the  organ  of  Jacobson  in  a  human  fetus 
18  cm.  long,  placed  in  an  antero-posterior  cul-de-sac  0.7  mm. 
long,  which  opens  anteriorly  into  the  buccal  cavity.  It  is  sit- 
uated at  the  inferior  extremity  of  the  septum,  almost  at  the 
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bottom  of  the  nasal  cavity.     The  basal  cartilage  of  the  nasal 
septum  forms  the  framework  of  this  organ. 

Roese  observed  the  organ  of  Jacobson  in  an  embryo  of  the 
wombat  1.9  cm.  long,  in  the  form  of  a  tube  0.5  mm.  in  length; 
it  opened  on  the  inferior  wall  into  the  canal  of  Stenson,  and 
posteriorly  it  received  a  large  gland.  This  gland  is  only  a  solid 
epithelial  bud  in  the  embryo  of  an  opossum  15.5  mm.  long. 


\V^ 
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Fig.   44 — X  60.     Guinea-pig  5   mm.   long    (transverse   section, 
right  side).     1.  Nervous  system;    2.   Olfactory  thickening. 


Garnault  (1895)  agrees  in  what  pertains  to  the  rudimentary 
organ  found  by  Koelliker  and  does  not  accept  the  view  of 
Gegenbaur. 

Pie  bases  his  opinion  on  the  fact  that  he  has  met  with  the 
organ  of  Jacobson  in  the  human  embryo  of  2  or  3  months ;  on 
the  other  hand,  he  contests  the  necessity  of  a  connection  be- 
tween this  organ  and  the  cartilages  of  Huschke.     These  car- 
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tilages  are  supporting  organs  for  the  septum  and  their  rela- 
tions with  the  tube  of  Jacobson  are  purely  contiguous  and  ac- 
cidental. 

Mihalkovics  (18'Jl))  marks  the  precocious  development  of 
the  organ  of  Jacobson  of  mamn''.als  in  the  form  of  an  evagina- 
tion  of  the  epithe.ium  of  ihe  nas.l  cavity  in  the  ventral  portion 
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Fig.  45 — X  34.3.  Gninea-pif?  1  2  mm.  long  (transverse  section, 
showing  the  origin  of  the  organ  of  Jacobson  on  the  internal  wall 
of  the  cavity,  right  side).     1.  Nasal  cavity;  2.  Organ  of  Jacobson. 


of  the  internal  nas;il  huil.  lie  finds  it  thus  in  the  human  em- 
bryo of  three  weeks. 

He  does  not  admit  thr  necessity  for  relation  between  the 
organ  of  Jacobson  and  the  paraseptal  cartilage  of  Huschke. 

Tourneux  represents  the  organ  of  Jacobson  in  the  human 
em])ryo  above  the  inferior  border  of  the  septal  cartilage. 
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Description  of  Stages.  Guinea  Pig  (cavia  cobayia).  5 
mm.  total  length  (Fig.  44). — The  ectoderm  is  formed  of  a 
single  layer  of  flat  cells.  The  central  nervous  system  in  trans- 
verse sections  has  the  form  of  a  heart  with  point  below.  At 
the  angle  formed  by  the  junction  of  the  ventral  with  the  lateral 
surface  of  the  head,  the  ectoderm  is  thickened  in  an  elliptical 
zone,  640  mikra  long  and  428  wide  in  its  middle  portion.  It 
has  three  layers  of  round  cells  in  process  of  division  (Fig.  44). 
The  dorsal  third  of  this  zone  sinks  into  a  fossette  and  the  de- 
pression, more  and  more  marked  towards  the  posterior  region, 
has  only  a  very  slight  depth.  It  penetrates  directly  internally 
into  the  mesenchyme.  The  cells  of  the  olfactory  thickening 
are  all  round. 

6  Millimeters. — The  anterior  portion  of  the  nervous  system, 
in  transverse  sections,  is  a  large  vesicle  divided  into  two  dilated 
portions,  communicating  by  a  canalicular  portion.  The  ecto- 
derm has  only  a  single  layer  of  cubical  cells  with  a  large 
nucleus.  The  olfactory  region  has  three  or  four  layers  of 
round  cells ;  it  is  depressed  into  a  deeper  fossette.  Two  masses 
of  mesenchyme  limit  it  laterally :  one  internally,  the  other  ex- 
ternally. 

12  Millimeters. — The  olfactory  groove  is  opened  below  in 
the  anterior  region,  as  in  the  preceding  stages  :  then  the  internal 
and  external  buds  are  fused  in  order  to  form  a  floor  which  con- 
stitutes the  primitive  palate.  This  floor  has  a  length  of  540 
mikra ;  at  its  level  the  cavity  is  -closed  and  elongated  vertically 
(Fig.  45).  Near  the  inferior  extremity  of  the  internal  wall,  a 
depression  extending  vertically  sinks  into  the  septal  mesen- 
chyme. It  has  the  form  of  a  groove  for  340  mikra,  and  behind 
it  is  prolonged  in  the  form  of  a  cylindrical  canal  detached  from 
the  nasal  wall  and  isolated  in  the  septum  ;  this  is  the  organ  of 
Jacobson. 

The  cavity  elongates  inferiorly  behind  the  primitive  palate 
and  communicates  with  the  buccal  cavity.  As  Hochstetter  states 
in  the  cat  and  man.  a  bucco-nasal  membrane  exists  in  the 
guinea  pig,  formed  by  a  single  layer  of  flat  epithelial  cells,  clos- 
ing the  choanal  fissure. 

In  the  region  of  the  choanal  clefts,  the  external  wall  of  the 
nasal  cavity  presents  two  convex  projections  separated  from  one 
another  by  a  short  fissure  directed  externally.  The  vertical  ex- 
tent of  the  inferior  projection  is  378  mikra  and  that  of  the 
superior  192.     They  represent  the  naso-turbinal  and  maxillo- 
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turbinal.  The  most  elevated  portions  of  the  nasal  cavity  (roof 
and  adjacent  portions  of  the  internal  and  external  walls)  pre- 
sent a  thick  epithelium  of  which  the  superficial  cells  are  cubical 
or  cylindrical. 

The  canal  of  Jacobson  has  a  thick  epithelial  wall,  and  the 
most  internal  layer  is  formed  of  very  clearly  differentiated 
cylindrical  cells. 


^■'i^: 


Fig.  46 — X  34.3.  Guinea-pig  14  mm.  long  (transverse  section, 
showing  fields  of  origin  of  Ihie  different  turbinals,  right  side).  1. 
Ethmo-turbinals;  2.  Naso-tur'jinal;  3.  Maxillo-tuibinal;  4.  Organ  of 
Jacobson;   5.  Paraseptal  cartilage;   G.  Choana. 


14  Millimeters. — The  olfactory  cavities  are  displaced 
transversely,  and  open  on  the  lateral  surface  of  the  head.  The 
entrance  of  the  cavity  is  occupied  by  epithelial  tissue  with  lar_2^e 
round  or  polyhedral  ce'.ls  over  an  anteroposterior  extent  of  120 
mikra.  The  cavity  penetrates  into  cellular  mass  under  the 
form  of  a  central  lumen.     From  the  anterior  extremity  of  this 
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lumen,  the  external  wall  has  a  ridge  which  bounds  two  fissures, 
one  directed  vertically  downward,  the  other,  superior,  directed 
externally  and  upward.  This  ridge,  or  inferior  turbinal,  occu- 
pies at  its  anterior  extremity  the  entire  vertical  extent  of  the 
external  wall;  this  increases  in  height  from  before  backward, 
and  is  divided  into  two  fields  by  an  external  fissure,  as  in  the 
preceding  stages.  Above  this  fissure,  the  external  walls  pre- 
sents the  ridge  of  the  naso-turbinal  (Fig.  46).  This  turbinal 
begins  170  mikra  back  of  the  anterior  extremity  of  the  maxillo- 
turbinal.  It  has  a  length  of  840  mikra  and  the  maxillo-turbinal 
measures  1.1  mm. 

The  cavity  increases  transversely  behind  the  naso-turbinal 
and  presents  another  turbinal  at  the  junction  of  the  external  and 
superior  walls.  It  is  freely  prolonged  anterior  to  its  pedicle 
into  the  cavity  for  a  length  of  2T0  mikra;  the  pedicle  is  130 
mikra  long  (Fig.  4G).  The  superior  wall  at  this  level  has 
another  ridge  limited  laterally  by  fissures  which  rise  vertically. 
These  last  two  ridges  are  the  ethmoidal  turbinals.  In  their 
entire  extent  and  in  the  corresponding  region  of  the  septum, 
the  epithelium  has  sensory  characteristics. 

The  organ  of  Jacobson  has  the  same  disposition  as  in  the 
preceding  stage,  but  its  posterior  extremity  does  not  reach  the 
choana.  A  cartilage  in  the  form  of  a  groove,  opened  external- 
ly and  superiorly,  lodges  this  organ ;  it  is  in  relation  with  the 
internal  and  inferior  surfaces  (Fig.  46)  ;  this  is  the  paraseptal 
cartilage.  The  choana  still  has  the  disposition  of  a  primitive 
palatal  cleft,  but  the  bucco-nasal  membrane  no  longer  exists. 
It  is  less  extensive  anteroposteriorly  on  account  of  the  elonga- 
tion of  the  primitive  palate.  The  posterior  extremity  of  the 
cavity  behind  the  choana  is  a  diverticulum,  which  fusion  of  the 
ethmoidal  turbinals  with  one  another  and  with  the  internal  wall 
divides  into  several  spaces. 

Sheep  (Ovis  aries)  8  millimeters. — The  olfactory  outline 
is  a  thickening  of  the  ectoderm  situated  on  the  ventral  wall  of 
the  head,  below  the  nervous  system,  slightly  depressed  into  a 
fossette.  The  cells  of  the  superficial  layer  are  cubical  and  clear 
in  the  bottom  of  the  fossette. 

10  Millimeters. — The  olfactory  fossette  is  deep  and  widely 
open  below ;  the  mesodermic  masses  which  limit  it  internally 
and  externally  are  fused  for  a  slight  extent.  Behind  this 
bridge  of  fusion,  the  fossette  is  separated  from  the  nasal  cavity 
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by  a  thin  bucco-nasal  membrane.  The  fossette  in  its  middle 
portion  has  a  depth  of  357  mikra  and  a  width  of  107  at  the 
level  of  its  superior  third.  Its  internal  wall  presents  a  depres- 
sion in  the  form  of  a  longitudinal  groove,  which  is  the  anlage 
of  the  organ  of  Jacobson.  This  groove,  which  is  240  mikra 
long,  begins  305  mikra  behind  the  anterior  extremity  of  the 
olfactory  groove  and  stops  187  mikra  from  its  posterior  ex- 
tremity ;  it  has  a  length  of  92  mikra  and  a  depth  of  42  in  the 
region  where  it  is  best  marked. 

The  epithelial  layer  at  the  level  of  this  depression  and  over 


Fig.  47 — X  34.3.  Sheep  of  14  mm.  total  length  (transverse  sec- 
tion, showing  the  internal  wall  of  the  nasal  cavity  divided  into 
two  segments,  right  side).  1.  The  two  segments  of  the  internal 
nasal  wall;  2.  Groove  showing  the  summit  of  the  angle  of  flexion; 
3.  Organ  of  Jacobson;  4.  Fusion  of  nasal  buds. 


the  whole  of  the  internal  wall  of  the  nasal  cavity  has  a  thick- 
ness of  71  mikra,  while  it  is  almost  a  half  less  at  the  level  of 
the  external  wall.  The  superficial  layer  of  epithelium  in  the 
organ  of  Jacobson  and  in  the  bottom  of  the  olfactory  fossette 
is  formed  by  elongated  cells. 

11  Millimeters. — The  olfactory  cavity  is  larger  and 
deeper ;  the  depression  of  Jacobson  is  increased.  The  epithe- 
lium which  covers  this  groove  is  thick,  like  that  which  covers 
the  bottom  of  the  fossette,  and  the  cells  have  a  less  elongated 
form. 
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12  Millimeters. — At  the  level  of  the  organ  of  Jacobson 
the  superficial  epithelial  cells  may  be  clearly  seen  taking  a 
cylindrical  form  and  presenting  an  excessively  clear  internal 
extremity,  while  the  peripheral  portion  is  sunken  and  contains 
the  nucleus. 

14  Millimeters.  (Fig  47).— The  olfactory  cavity  has 
acquired  a  large  size;  the  organ  of  Jacobson  217  mikra  long, 
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Fig.  48 — X  34.3.  Sheep  25  mm.  long  (transverse  section,  right 
side).  1.  Naso-turbinal;  2.  Maxillo-turbinal;  3.  Lachrymal  canal;  4. 
Organ  of  Jacobson;   5.  Paraseptal  cartilage. 


is  a  groove  for  a  tract  150  mikra  long,  the  remainder  of  its 
extent  having  the  form  of  a  cylindrical  canal  isolated  from  the 
nasal  wall  and  free  in  the  mesenchyme  of  the  septum.  It  be- 
gins 480  mikra  from  the  anterior  extremity  of  the  cavity. 

The  primitive  palate  is  very  extensive,  its  length  being  382 
mikra.  The  olfactory  cavity  has  a  height,  or  depth,  of  857 
mikra  at  the  level  of  the  anterior  extrcmitv  of  the  choana.   The 
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bucco-nasal  membrane  still  exists.  The  internal  wall  is  vertical 
for  an  anteroposterior  extent  of  4S0  mikra  ;  from  this  point,  it 
presents  a  sort  of  longitudinal  furrow  which  divides  it  into 
two  segments :  one,  anterior,  which  remains  vertical,  the  other, 
superior,  which  is  oblique  from  below  upwards  and  from  with- 
in outwards  (Fig.  47).  The  furrow  parallel  to  the  nasal  floor 
is  placed  571  mikra  above  it.  The  nasal  roof  does  not  exist,  so 
to  speak,  in  the  anterior  portion  of  the  cavity ;  it  is  formed  by 
the  round  bottom  of  the  primitive  olfactory  groove,  but  the  fur- 
row, after  an  anteroposterior  projection  of  97  mikra,  becomes 
deeper  and  the  superior  segment  of  the  internal  wall  is  in- 
clined more  and  more  externally. 

The  epithelium  which  covers  the  superior  segment  of  the 
internal  wall  and  the  furrow  which  limits  it  below  is  much 
thicker  than 'that  of  the  inferior  segment  of  this  wall;  it  has 
the  same  characteristic;^  as  it  has  on  the  nasal  roof.  The  ex- 
ternal wall  of  the  cavity  presents  a  convex  ridge. 

15  Millimeters. — The  most  interesting  transformations 
occur  in  the  superior  segment  of  the  internal  wall.  The  fur- 
row which  limits  it  is  transformed  into  a  fissure  425  mikra 
deep,  directed  superiorly  and  internally. 

The  superior  portion  of  the  internal  wall  is  now  directed 
transversely  and  forms  the  roof  of  the  cavity.  This  roof  is 
strongly  convex  inferiorly  in  its  anterior  portions,  and  hori- 
zontal in  its  posterior  portion.  This  region  thus  displaced  will 
form  the  largest  extent  of  the  ethmoidal  field. 

25  Millimeters.  (Figs.  48  and  49). — The  external 
opening  of  the  nasal  cavity  is  situated  on  the  dorso-lateral  sur- 
face of  the  head  and  passes  into  a  cavity  in  the  form  of  a  fis- 
sure elongated  vertically,  but  oblique  downwards  and  out- 
wards, the  walls  of  which  are  convex  externally  and  concave 
internally. 

The  convexity  of  the  external  wall  continues  to  increase  and 
is  very  pronounced  240  mikra  behind  the  external  nasal  orifice ; 
below  it  fuses  with  the  nasal  wall,  while  above  it  is  separated 
from  it  by  a  fissure  directed  externally  and  inferiorly. 

It  is  pedunculated  340  mikra  from  its  anterior  extremity  and 
represents  clearly  a  turbinal ;  this  is  the  maxillary  turbinal 
(Fig.  48),  which  has  the  form  of  a  convex  process,  leaving  its 
pedicle  in  a  symmetrical  manner  above  and  below ;  it  has  as 
yet  no  coiled  lamina.  The  lachrymal  canal  opens  on  the  nasal 
wall  below  this  turbinal. 
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The  external  wall,  above  the  fissure  forming  the  superior 
limit  of  the  maxillo-turbinal,  has  another  ridge,  less  marked  and 
shorter  than  the  first,  corresponding  to  the  naso-turbinal  (Fig. 
48).  The  cavity  is  enlarged  behind  the  naso-turbinal  in  order 
to  lodge  the  ethmoidal  turbinals.  One  of  them  arising  from 
the  superior  portion  of  the  external  wall,  is  pedunculated  and 
voluminous. 
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FifiT.  49 — X  34.3.  Sheep  25  mm.  long  (transverse  section,  pos- 
terior to  that  shown  in  Fig.  4S,  passing  through  the  posterior  extrem- 
ity of  the  primiUve  choana).  1  and  2.  Eihmo-turbinals;  3.  Primitive 
choana. 


Two  others,  lying  on  the  superior  wall,  are  simple  ridges 
limited  by  vertical  fissures.  All  the  turbinals  and  the  internal 
wall  in  its  superior  portion  have  a  thick  epithelial  investment 
with  cylindrical  cells  (Fig.  49). 
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The  organ  of  Jacobson  opens  into  a  furrow  only  in  a  small 
portion ;  everywhere  else  it  is  a  cylindrical  canal  placed  to- 
wards the  inferior  border  of  the  septum,  below  the  cartilage  of 
the  septum.  It  is  incompletely  surrounded  by  the  paraseptal 
cartilage  (Fig.  48).  Its  total  length  is  1.26  mm.  while  the 
nasal  cavity  measures  2.8(5  mm.  The  organ  of  Jacobson  be- 
gins 500  mikra  behind  the  anterior  extremity  of  the  nasal  cav- 
ity. The  epithelial  wall  is  very  thick,  the  total  diameter  of  the 
canal  at  its  most  voluminous  point  being  150  mikra  while  the 
lumen  is  only  28.  The  epithelium  is  of  a  sensory  nature  over 
the  whole  lumen. 

The  choana  is  arranged  like  a  palatal  cleft.  The  posterior 
extremity  of  the  cavity  contrans  only  the  ethmoidal  turbinals, 
and  these  by  uniting  together  partition  the  cavity.  This  region 
is  entirely  covered  by  sensory  epithelium. 

The  cartilaginous  skeleton  forms  the  external,  superior  and 
septal  walls ;  it  still  does  not  send  any  cartilaginous  axis  into 
the  turbinals. 

7  Centimeters. — The  external  forms  are  those  of  the 
adult :  the  snout  has  reached  its  complete  development.  In  a 
sagittal  section  we  see  that  the  external  wall  carries  a  maxillo- 
turbinal  analogous  to  that  of  the  adult.  The  ethmo-turbinals 
are  formed  by  a  process  directed  obliquely  from  above  down- 
ward and  from  before  backward,  parallel  to  the  posterior  bor- 
der of  the  maxillo-turbinal ;  its  superior  portion  after  bending 
is  directed  backward.  This  process  forms  thus  an  incomplete 
framework  in  the  area  of  which  are  disposed  four  small  longi- 
tudinal processes,  united  together  by  their  anterior  extremities. 
There  is  found  along  the  nasal  roof  a  small  process,  the  middle 
portion  of  whose  inferior  border  extends  between  the  maxillo- 
turbinal  and  the  anterior  ethmo-turbinal :  this  is  the  naso- 
turbinal. 

The  maxillo-turbinal  presents  in  transverse  sections  two 
coiled  laminae,  and  we  see  the  naso-turbinal  inserted  at  the 
superior  boundar}-  of  the  external  wall. 

Calf.  We  have  examined  some  calf  fetuses  of  large  dimen- 
sions. In  a  subject  measuring  2  cm.,  the  turbinals  are  well  de- 
veloped and  the  inferior  turbinal  is  divided  into  two  coiled 
laminae,  one  superior  and  the  other  inferior.  The  ethmoidal 
cells  and  the  maxillary  sinus  are  of  considerable  dimensions. 

The  sphenoidal  sinus  in  a  14.5  cm.  embryo  forms  a  cavity 
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occupying  ihc  whole  of  the  body  of  the  sphenoid ;  this  is  the 
most  remote  portion  of  the  ethmoid  region,  unoccupied  by  the 
turbinals  and  separated  from  the  nasal  cavity. 

Mole  (Talpa  Europoea).  i  Millimeters. — The  begin- 
ning of  the  olfactory  anlage  is  an  ectodermic  thickening  placed 
at  the  level  of  the  union  of  the  ventral  and  lateral  surfaces  of 
the  head.  It  is  a  disc  292  mikra  long  and  428  wide  in  its  mid- 
dle portion.  Its  maximum  thickness  is  42  mikra.  It  is  com- 
posed of  round  cells.  The  first  trace  of  cellular  diflferentiation 
is  indicated  by  the  fact  that  for  a  slight  extent  of  the  disc  the 
superficial  cells  are  clear  in  their  external  segments,  and 
present  a  nucleus  more  removed  from  the  surface  than  that  of 
the  adjoining  cells.  This  shows  that  the  elements  are  begin- 
ning to  elongate. 

5.5  Millimeters. — The  olfactory  thickening  is  depressed  into 
a  deep  fossette,  the  mesodermic  buds  which  limit  this  fossettc 
laterally  are  fused  behind  to  an  anteroposterior  extent  of  90 
mikra.  The  epithelial  wall  of  the  fossette  is  thick,  being  57 
mikra  at  the  bottom.  There  is  no  groove  representing  the 
organ  of  Jacobson. 

The  superficial  layer  of  epithelium  contains  cubical  or  cylin- 
drical cells  distributed  to  the  bottom  of  the  fossette  and  the 
internal  wall.  These  cells  have  a  central  clear  extremity,  and 
their  nuclei  are  about  10  mikra  from  the  surface,  while  at  the 
level  of  the  internal  wall  their  distance  from  the  border  is 
5  mikra.  This  difference  measures  the  lengthening  undergone 
by  the  epithelial  cells. 

6  Millimeters. — The  olfactory  fossette  is  deep  and  directed 
verticrdly  from  below  upwards.  The  organ  of  Jacobson  ap- 
pears as  a  depression  in  the  form  of  a  furrow  placed  on  the 
internal  wall  towards  its  inferior  third.  At  the  level  of  this 
furrow,  the  cells  are  cylindrical  and  have  a  central  clear  ex- 
tremity while  elsewhere  they  are  still  round. 

7  Millimeters. — The  primitive  palate  is  £ormed ;  the 
choana  is  covered  behind  by  the  bucco-nasal  membrane.  The 
organ  of  Jacobson  has  about  the  same  disposition  as  in  the 
preceding  stage. 

9  Millimeters. — The  olfactory  cavity  is  large,  LOG  mm. 
in  total  length ;  anteriorly  it  is  opened  for  an  extent  of  60 
mikra  ;  the  primitive  palate  measures  450  mikra  in  an  antero- 
posterior direction  and  the  choana   360.     The  cavity  is  pro- 
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longed  behind  the  choana  in  the  form  of  a  cul-de-sac  flattened 
transversely. 

It  has  a  height  at  the  level  of  the  choana  of  857  mikra  and 
an  average  length  oi  42  mikra,  but  it  is  enlarged  transversely 
by  a  fissure  directed  outward  and  separating  the  two  projec- 
tions of  the  external  wall  from  one  another.  The  inferior  pro- 
jection, an'.age  of  the  maxillo-turbinal,  begins  90  mikra  behind 
the  anterior  extremity  of  the  cavity  and  continues  for  a  length 
of  780  mikra.  The  ridge  situated  above,  the  naso-turbinal,  does 
not  begin  until  195  mikra  behind  the  anterior  extremity  of  the 
maxillo-turbinal  and  has  a  length  of  585  mikra. 

Behind  the  naso-turbinal,  the  dorsal  region  of  the  cavity  is 
enlarged  and  lodges  the  ethmoidal  turbinals.  One,  very  large, 
is  inserted  on  the  external  wall;  the  other,  less  projecting,  is 
situated  on  the  superior  wall.  They  do  not  reach  the  posterior 
extremity  of  the  cavity. 

The  sensory  epithelium  covers  the  posterior  segment  of  the 
cavity,  the  ethmoidal  turbinals  and,  in  front  of  these,  the  nasal 
roof  and  the  portion  of  the  external  and  internal  walls  adjoin- 
ing. Its  thickness  reaches  50  mikra  at  the  level  of  the  nasal 
roof. 

The  organ  of  Jacobson  has  a  length  of  217  mikra;  it  begins 
465  mikra  behind  the  anterior  extremity  of  the  nasal  cavity  and 
opens  into  a  furrow  83  mikra  in  extent;  in  the  remaining  por- 
tion of  its  extent  it  is  an  isolated  cylindrical  canal  in  the  sep- 
tum. The  average  diameter  of  the  canal  is  78  mikra  and  of 
the  lumen  35. 

17  Millimeters. — Differences  exist  in  the  dimensions 
of  the  nasal  cavity,  but  especially  in  the  extent  of  the  turbinals. 
The  maxillo-turbinal  is  a  large  ridge,  the  naso-turbinal  is  very 
distinct ;  the  ethmoidal  turbinals  are  inserted  one  on  the  ex- 
ternal wall,  and  two  on  the  superior  wall. 

Man.  8  Millimeters  (from  the  2Sth  to  the  30th  day).— 
The  olfactory  anlage  is  already  quite  a  deep  fossette  which  rs 
transformed  posteriorly  into  a  cylindrical  canal  by  fusion  of 
the  lateral  mesodermic  buds.  This  fossette  is  open  for  a  length 
of  320  mikra ;  its  situation  is  the  same  as  that  of  other  mam- 
mals. 

The  fossette  measures  335  mikra  in  depth  where  it  is  largest 
and  71  mikra  in  average  width.  It  is  closed  for  a  distance  of 
140  mikra  and  it  forms  behind  a  solid  epithelial  cord. 
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The  internal  wall  and  bottom  of  the  groove  has  a  superficial 
layer  of  cubical  cells  with  clear  protoplasm,  very  fine  reticulum 
and  basal  nucleus.  The  other  cellular  layers  are  formed  of 
round  cells ;  epithelium  is  85  mikra  thick  at  bottom  of  the 
groove. 

19  Millimeters  (middle  of  the  second  month ;  Fig.  50). 
— The    nasal    organ     opens    on    the    dorsal    surface    of     the 


Fig.  50 — X  34.3.  Human  embryo  19  mm.  long  from  vertex  to 
coccyx  (middle  of  second  month  of  pregnancy),  (transverse  section, 
right  side).  1.  Nasal  cavity;  2.  Organ  of  Jacobson;  3.  Inferior  tur- 
binal;  4.  Paraseptal  cartilage;  5.  Fissure  limiting  the  inferior  tur- 
binal  below;  6.  Primitive  choana. 


cephalic  region  but  in  its  anterior  segment  it  has  no  lumen, 
and  it  is  composed  of  an  epithelial  mass  which  a  regular  and 
more  sunken  layer  separates  from  the  surrounding  mesen- 
chyme. This  peripheral  layer  is  continuous  with  the  ectoderm 
and  the  epithelial  mass  projects  on  the  outer  side  of  the  foss- 
ette.  The  region  covered  by  this  epithelial  mass  has  a  length 
of  330  mikra.    Then  the  lumen  begins  at  the  center  of  the  mass 
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and  increases  from  before  backward.  From  the  beginning  of 
the  region  provided  with  the  knnen,  the  external  wall  presents 
a  convex  ridge  intercepted  by  two  fissures,  which  penetrate 
into  the  mesoderm.  This  ridge,  the  inferior  turbinal,  has  a 
length  of  230  mikra.  In  its  middle  portion  there  is  only  one 
inferior  fissure  present,  circumscribing  the  ridge  (Fig.  50), 
while  at  its  posterior  extremity  there  is  only  one  superior  fis- 
sure ;  this  is  directed  deeply  downward  and  outward,  detaching 
the  turbinal  from  the  wall.  The  external  wall  presents  a  slight 
ridge  in  its  superior  region,  at  the  level  of  the  posterior  ex- 
tremity of  this  turbinal ;  opposite  to  this  ridge,  the  septum  is 
thickened,  causing  the  lumen  to  be  reduced  to  a  simple  slit,  but 
the  segment  thus  constituted  has  an  anteroposterior  extent  of 
70  mikra. 

The  organ  of  Jacobson  is  much  advanced  in  its  development, 
beginning  440  mikra  from  the  anterior  extremity  of  the  cav- 
ity. It  forms  a  depression  on  the  internal  wall  only  for  a 
short  distance.  It  is  closed  and  separated  from  the  wall  for 
the  remainder  of  its  extent.  It  is  200  mikra  long,  its  vertical 
diameter  is  271  and  its  transverse  is  121.  It  lies  394  mikra 
above  the  inferior  border  of  the  septum.  Two  small  paraseptal 
cartilages  lie  below  the  septal  cartilages. 

The  primitive  palate  is  220  mikra  long  and  the  choana  360 
anteroposteriorly.  Behind  the  choana,  the  cavity  is  nothing 
more  than  a  vertical  slit. 

24  Millimeters  (end  of  the  second  month). — The  general 
arrangements  are  analogous  to  those  of  the  preceeding  stage: 
there  is  an  epithelial  plug;  on  the  external  wall,  there  is  a 
ridge  destined  to  provide  the  inferior  turbinal;  the  superior 
portion  of  the  cavity  is  covered  with  very  thick  epithelium ; 
finally,  the  organ  of  Jacobson  has  the  same  place  in  the  sep- 
tum and  the  same  relations  with  the  nasal  wall. 

The  cartilaginous  envelop  is  slightly  more  extended.  The 
twc  'hoanae  unite  in  a  region  limited  by  the  palatal  buds  and 
obstructed  in  part  by  the  ridge  of  the  tongue.  This  passage- 
way has  a  width  of  1.37  mm.  and  a  length  equal  to  that  of 
the  choanae,  1.20  mm.  The  inferior  turbinal  projects  into  this 
passageway,  the  groove  which  limits  it  inferiorly  being  sit- 
uated, depending  on  the  position,  at  a  distance  of  75  to  150 
mikra  below  the  inferior  border  of  the  septum.  The  latter 
reaches  1.12  mm.  below  the  inferior  border  of  the  palatal  buds. 
At  a  distance  of  560  mikra  behind  the  anterior  extremity  of 
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the  choana.  the  external  wall  presents,  in  its  superior  segment, 
a  less  prominent  ridge.  175  mikra  long,  covered  by  epithelium 
thicker  than  that  of  other  points  of  the  wall — this  is  the  pri- 
mary anlage  of  an  ethmoidal  turbinal. 

32  to  40  Millimeters— Horizontal  Sections  (Gth  day.)— The 
nasal  cavity  ends  below  in  a  passageway  in  which  it  joins  with 
that  of  the  opposite  side.     On  the  external  wall  are  found  pro- 


Fig.  51 — X  20.  Human  embryo  32-40  mm. long  beginning  of  third 
month),  (horizontal  section,  lett  side).  1.  Nasal  cavity;  2.  Epithelial 
bud  limiting  the  area  of  the  inferior  turbinal,  anteriorly;  3.  Organ 
of  Jacobson;   4.  Vestibular  epithelial  plug. 


jecting  portions,  marked  by  grooves,  which  give  rise  to  the 
inferior  turbinals  and  the  ethmoidal  turbinals.  The  ethmoidal 
region  lies  in  the  upper  half  of  the  cavity  only,  and  its  extent 
increases  from  below  upward.  It  decreases  again  towards  the 
apex  of  the  cavity,  in  which  it  has  the  form  of  an  anteropos- 
terior furrow  750  mikra  Icfng.     Above  the  primitive  palate,  in 
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the  more  extended  region,  the  cavity  measures  2.87  mm. ;  at 
this  level,  the  ethmoidal  rep^ion  is  950  mikra  long  on  the  ex- 
ternal wall. 

The  cavity  is  longest  above  the  primitive  palate,  but  it  is 
not  provided  with  a  lumen  throughout  its  extent,  the  anterior 
portion  being  occupied  by  the  epithelial  plug  (Fig.  51).  The 
length  of  the  lumen  is  '2.2b  mm. ;  the  epithelial  plug  measures 


Fig.  52 — X  20.  Human  embryo  4  7-60  mm.  long  (middle  of  third 
month),  (transverse  section,  right  side).  1.  Superior  turbinal;  2. 
Cartilaginous  axis  of  middle  turbinal;  3.  Middle  turbinal;  4.  Inferior 
turbinal;  5.  Paraseptal  cartilage;  G.  Fusion  of  septum  and  palatal 
laminae;   7.  Fusion  rf  palatal  laminae. 


1.50  mm.  anteroposteriorly  and  600  mikra  transversely ;  its 
thickness  or  height  is  -103  mikra.  The  epithelial  plug  is  lim- 
ited laterally  by  a  more  depressed  cellular  layer,  which  con- 
tinues the  lateral  nasal  wall  and  unites  with  the  ectoderm ;  it 
forms  a  ridge  at  the  level  of  the  external  orifice. 

The  cavity  has  a  length  of  2.87  mm.  above  the  epithelial 
plug  and  the  ethmoidal  region  measures  950  mikra  on  its  ex- 
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ternal  wall.  The  cavity  is  limited  below  the  plug,  anteriorly, 
by  the  primitive  palate,  and  is  represented  only  by  the  palatal 
cleft,  the  length  of  which  is  2  mm.  The  anteroposterior  ex- 
tent of  the  primitive  palate  is  1.62.  The  internal  wall  sends 
out  the  canal  of  Jacobson  in  the  region  provided  with  lumen, 
at  the  level  of  the  plug.  The  section  passes  anteriorly  across 
one  of  the  walls  of  this  organ  and  behind  influences  the  lumen 
(Fig.  51).  Its  junction  with  the  cavity  is  1.60  mm.  from  the 
external  orifice. 

The  cartilaginous  skeleton,  incomplete  in  the  inferior  and 
medial  regions  of  the  cavity  (septum  and  lamina  isolated  in 
the  mesenchyme  of  the  external  wall),  forms  a  complete  envel- 
opment in  the  superior  region. 

47  to  60  Millimeters  (T6th  day;  Fig.  52). — The  nasal  cavity 
has  already  acquired  the  form  which  it  will  have  in  the  adult; 
it  is  provided  with  a  lumen  throughout  by  virtue  of  the  almost 
complete  resorption  of  the  anterior  epithelial  plug.  It  has  three 
turbinals  with  the  beginning  of  the  maxillary  sinus.  The  in- 
ferior turbinal  is  3.32  mm.  long,  the  middle  turbinal  2.19  mm., 
beginning  670  mikra  behind  the  anterior  extremity  of  the  in- 
ferior turbinal ;  the  superior  turbinal  is  1  mm.  long  and  begins 
1.13  mm.  from  the  anterior  extremity  of  the  middle-  turbinal ; 
all  the  turbinals  are  inserted  upon  the  external  wall  (Fig.  52). 

The  lachrymal  canal,  composed  of  a  solid  epithelial  bud, 
opens  in  the  groove  which  limits  the  inferior  turbinal  below. 

The  groove  which  separates  the  inferior  turbinal  from  the 
middle  is  dilated  into  the  shape  of  a  flask  at  its  bottom  and 
forms  a  recess  780  mikra  long,  875  high  and  200  wide ;  it 
represents  the  beginning  of  the  maxillary  sinus.  The  skeletal 
lamina  of  the  external  wall  limits  it  externally  (Fig.  52).  The 
organ  of  Jacobson  is  no  longer  in  communication  with  the 
nasal  cavity ;  it  has  the  same  position  in  the  septum  commenc- 
ing 1.5  mm.  behind  the  external  orifice,  and  being  240  mikra 
long.  It  forms  a  solid  cellular  cord  at  its  anterior  and  posterior 
extremities. 

The  epithelial  plug,  which  obstructs  the  anterior  portion  of 
the  cavity  in  the  preceeding  stages,  is  very  nnich  reduced ;  at 
the  entrance  of  the  external  orifice,  it  occupies  scarcely  the 
inferior  third  of  the  cavity  and  it  diminishes  in  importance 
from  before  backwards,  being  represented  only  by  an  irregular 
mass,  attached  to  the  internal  and  inferior  walls. 

Some  vestiges  of  the  plug  exist  for  a  length  of  1.4  mm. 
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The  cells  which  constitute  it  are  large,  polyhedral  and  very 
clear,  having  a  mean  diameter  of  12  mikra ;  the  protoplasm  is 
not  stained  by  carmine ;  the  cellular  border  is  barely  visible ; 
the  nucleus  is  smaller  than  that  of  the  epithelial  cells  of  the 
wall,  irregularly  colored,  presenting  portions  that  are  clear 
and  portions  that  are  depressed. 

The  skeleton  forms  a  thick  lamina  limiting  the  cavity  exter- 
nally and  giving  an  axial  lamella  for  each  turbinal,  that  of  the 
superior  being  very  short;  the  septum  lies  internal.  The  two 
small  paraseptal  cartilages  are  placed  below  this  (Fig.  52). 

The  primitive  choanae  no  longer  exist,  and  palatal  laminae 
separate  the  buccal  cavities  from  the  nasal  cavity.  Fusion  of 
the  two  palatal  laminae  is  still  indicated  by  a  vertical  epithelial 
band  in  the  median  line,  the  septum  is  fused  throughout  with 
the  palatal  laminae  and  the  zone  of  union  is  marked  by  denser 
and  more  colored  mesenchyme  (Fig.  52).  The  palatal  laminae 
(secondary  palate)  have  a  thickness  of  600  mikra  while  the 
primitive  palate  (in  the  region  of  the  epithelial  plug)  measures 
1.45  mm. 

80  to  100  Millimeters  (beginning  of  the  4th  month). — The 
turbinals  and  the  anlage  of  the  maxillary  sinus  have  the  same 
arrangement  as  in  the  preceding  stage.  Some  osseous  spaces 
appear  in  the  palatal  laminae  in  process  of  organization.  The 
organ  of  Jacobson,  which  opens  into  the  nasal  cavity  by  its 
anterior  extremity,  has  a  length  of  560  mikra  and  a  diameter 
of  107  in  its  middle  portion. 

The  epithelial  plug  still  exists  in  the  anterior  portion  of  the 
cavity,  but,  as  in  the  preceding  stage,  it  is  represented  only  by 
an  irregular  cellular  mass  distributed  to  the  inferior  third  of 
the  internal  and  external  walls  and  to  the  floor  of  the  nose. 

Glands  make  their  appearance  in  the  form  of  epithelial  buds 
arising  from  the  internal  and  external  walls.  Some  of  these 
solid  buds  are  adherent  to  the  nasal  epithelium,  some  isolated 
in  the  mesenchyme.  Some,  but  rarely,  are  provided  with  a 
slight  central  lumen.  Some  have  a  length  of  114  mikra,  others 
of  150. 

The  lachrymal  canal  is  permeable  throughout  almost  its  en- 
tire extent. 

Numerous  vessels  are  in  the  mesenchyme  of  the  internal  and 
external  walls ;  they  are  particularly  abundant  along  the  supe- 
rior boundary  of  the  pedicle  of  the  inferior  turbinal. 

160  to  235  Millimeters  (middle  of  the  5th  month). — Below 
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the  middle  turbinal.  the  external  wall  forms  a  small  longitu- 
dinal ridge  containing  a  cartilaginous  ridge,  representing  an 
accessory  turbinal,  the  fourth  ethmoidal  turbinal.  The  maxil- 
lary sinus  is  very  well  developed;  it  is  almost  entirely  sur- 
rounded by  bony' walls  formed  by  the  superior  maxillary.  It 
extends  vertically  between  the  axis  of  the  inferior  turbinal  and 
that  of  the  middle  turbinal ;  it  is  covered  by  an  epithelium  anal- 
ogous to  that  of  the  nasal  fossae ;  between  the  epithelial  wall 
and  the  bony  wall  is  found  connective  tissue  containing  vessels 
and  glandular  buds.  This  connective  tissue  layer  has  a  thick- 
ness of  300  mikra. 

The  sinus  in  almost  all  the  transverse  sections  is  divided  into 
two  compartments ;  we  have  been  unable  to  find  the  point  of 
communication  between  the  sinus  and  the  nasal  cavity. 

Numerous  glandular  buds  are  found  throughout  the  nasal 
cavity,  particularly  over  the  inferior  turbinal;  they  are 
branched,  representing  the  beginning  of  clusters  of  glands. 
Thev  are  provided  with  a  lumen,  reaching  a  length  of  575 

mikra. 

The  organ  of  Jacobson  is  of  reduced  dimensions;  its  mean 
diameter  is  100  mikra. 

Beginning  and  Evolution  of  the  Olfactory  Organ. — 
We  find  the  ectodermic  thickening  corresponding  to  the  nasal 
field  of  His  in  5  millimeter  embryos  of  the  guinea  pig.  4  mil- 
limeter mole  and  8  millimeter  sheep. 

The  cells  which  compose  it  have  the  embryonic  form,  round 
and  pressed  upon  one  another;  nevertheless  the  cells  of  the 
superficial  layer  already  show  the  onset  of  diflferentiation ; 
thev  are  e'ongated.  the  nucleus  is  basal  and  removed  from  the 
surface  :  the  protoplasm  is  clear  with  a  fine  network  of  barely 
visible  granules  scattered  through  it. 

The  thickening  hollows  into  a  fossette  which  sinks  into  the 
mesoderm,  at  first  dorsoventrally.  then  enlarges  anteroposte- 
riorlv.  This  fossette  is  limited  laterally  by  mesodermic  masses 
or  nasal  buds.  According  to  Koelliker.  Dursy  and  His,  the 
nasal  rnd  superior  maxil'.ary  buds  fuse  and  for  a  small  dis- 
tance close  the  nasal  cavity  below.  The  /.one  in  which  this 
fusion  is  made  is  the  primitive  palate.  Anteriorly,  the  fossette 
is  widely  open  and  posteriorly,  in  the  form  of  a  cleft,  it  corre- 
sponds to  the  buccal  depression.  This  cleft  is  the  primitive 
choana  or  palatal  cleft  of  Dursy. 
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Hocbstetter  (1891  and  1892)  has  shown  in  the  cat.  rabbit 
and  man.  that  tlie  palatal  clefts  are  not  open  at  the  beginning 
but  are  closed  by  an  epithelird  membrane  which  he  calls  the 
bucco-nasal  membrane.  The  choanae  are  formed  by  absorption 
of  this  membrane. 

Keibel  (1893)  confirms  the  exactness  of  Hochstetter's  de- 
scription in  the  human  embryo  and  Peter  (1902)  in  the  rabbit. 
We  have  found  this  bucco-nasal  membrane  in  the  guinea-pig, 
sheep  and  mole ;  it  is  a  very  thin  pellicle  formed  of  a  thin  layer 
of  flat  cells  e.xtending  from  one  border  of  the  choanal  fissure 
to  the  other.  It  is  still  present  in  the  guinea-])ig  of  14  mm. 
and  in  the  sheep  of  15. 

Later,  the  primitive  choana  unites  no  longer  with  the  buccal 
cavity,  the  latter  being  separated  from  the  nasal  cavity  by  the 
secondary  palate  (palatal  laminae  of  Dursy).  In  the  human 
embryo  of  21  mm.,  we  have  shown  that  the  lower  limit  of  the 
maxillo-turbinal  is  subjacent  to  the  septum  situated  in  the 
bucco-nasal  passageway  which  receives  the  two  choanae.  This 
shows  us  clearly  that  the  superior  region  of  this  passage  will 
later  belong  to  the  nasal  cavities.  The  palatal  buds,  visible 
from  the  stage  of  19  mm.  in  the  human  embryo,  are  directed 
at  first  obliquely  downwards ;  the  tongue,  occupying  the  entire 
height  of  the  buccal  cavity,  comes  almost  in  contact  with  the 
septum,  and  it  is  not  possible  that  the  palatal  laminae  are  de- 
veloped from  within.  As  has  been  well  noted  by  Dursy 
(18G9),  the  tongue  is  later  drawn  downwards  and  the  palatal 
processes  take  a  horizontal  direction.  According  to  Mihalkov- 
ics,  they  begin  to  fuse  towards  the  ninth  or  tenth  week. 

In  a  human  embryo  of  47  to  60  mm.,  fusion  of  the  palatal 
laminae  is  afifected  throughout  the  primitive  choanae  and  they 
are  at  the  same  time  united  with  the  nasal  septum  (Fig.  52). 

The  nasal  septum  sinks  down  anteriorly  between  the  palatal 
laminae ;  the  fusion  persists  in  the  zone  of  contact  under  the 
form  of  an  epithelial  band  directed  obliquely  inwards  and  down- 
wards and  placed  near  the  median  line.  A  lumen  appears 
later  in  this  tract  and  thus  establishes  a  communication  between 
the  nasal  and  buccal  cavities ;  the  canal  thus  formed  is  the 
canal  of  Stenson   (Peter  1902.  1903). 

The  growth  of  the  nasal  buds  and  the  superior  maxillary,  and, 
consecutively,  the  extension  of  the  primitive  palate  cause  modi- 
fications in  the  neighborhood  of  the  internal  orifice.  It  is  closed 
in  all  parts  and  forms  an  elliptical  opening  on  the  facial  plane. 
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The  nasal  canal  is  lengthened  anteroposteriorly  in  the  passage- 
way of  the  fused  buds.  The  epithelial  buds  grow  and  a  long 
epithelial  plug  appears,  obliterating  the  cavity  at  this  level ;  this 
plug  forms  a  ridge  at  the  level  of  the  external  orifice  by  resorp- 
tion of  the  central  cells  (process  observed  in  reptiles  and 
birds)  ;  this  mass  is  penetrated  by  the  nasal  lumen  from  before 
backwards.  (See  human  embryo,  stages  of  24,  32  to  40,  and 
47  to  60  mm.) 

This  is  the  plug  in  which  Laguesse  (1885)  could  most  easily 
follow  the  mucous  transformation  which  precedes  the  appear- 
ance of  ciliated  cylindrical  cells.  This  writer  has  studied  mi- 
nutely the  histogenesis  of  the  respiratory  epithelium ;  the  em- 
bryonal cells  in  the  nr.sal  cavity  are  changed ;  large  vacuoles 
appear  on  the  surface  of  their  protoplasm,  filled  with  a  trans- 
parent mucous  liquid ;  other  cells,  uniformly  granular  and 
containing  one  or  two  vacuoles,  are  supplied  with  cilia  on  their 
surfaces.  Laguesse  notes  a  very  incomplete  mucous  transforma- 
tion in  the  region  of  the  olfactory  spot. 

The  turbinals  appear  very  early :  mole  of  9  mm.,  sheep  of 
115,  very  clear  in  guinea-pig  of  12,  slightly  outlined  in  human 
embryo  of  19. 

According  to  our  observations  on  the  guinea-pig,  the  sheep 
and  the  mole,  a  turbinal  is  developed  on  the  inferior  half  of  the 
external  wall  (maxillo-turbinal),  anotlier  on  the  superior  half 
of  this  same  wall  (naso-turbinal ;  Figs.  46  and  48). 

These  two  turbinals  have  in  common  the  disposition  of  being 
ext-mded  anteroposteriorly  in  the  anterior  and  middle  regions 
of  the  nasal  cavity. 

Other  turbinals  are  formed  in  the  posterior  region  of  this 
cavity,  one  on  the  external  wall  and  two  or  three  on  the  su- 
perior wall  (ethmo-turbinals ;  Figs.  46  and  49). 

The  turbinals  take  their  origin  from  the  parietal  processes 
limited  by  fissures  or  grooves.  The  process  which  we  have  fol- 
lowed in  reptiles  is  found  in  mammals ;  it  has  been  observed 
by  Schonemann  (1902),  vStn  sser  (1901)  and  Karl  Peter 
(1902-1).  It  is  clearly  visible  in  difTerent  embryos  at  the  be- 
ginning of  the  development  (rabbit,  sheep,  guinea-pig). 

The  initial  phenomenon  is  fissuration  of  the  epithelial  buds, 
arising  from  the  nasal  wall  and  extending  into  the  surrounding 
mesenchyme ;  later  the  buds,  isolated  from  the  wall,  increase 
in  dimensions  by  growth  of  the  mcsenclnmc  which  they 
enclose. 
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In  order  to  classify  the  turbinals,  Peter  used  their  origin  as 
a  basis :  the  maxillo-  and  naso-tiirbinals  orginiate  from  the  ex- 
ternal wall  and  the  ethmo-turbinals  from  the  inner  wall.  This 
writer  observed  the  internal  wall  divided,  in  the  rabbit,  into  two 
portions  by  an  ang-le  of  flexion  (Knickung  der  medialen 
Wand),  the  superior  portion  being-  destined  to  furnish  the 
ethmoidal  turbinals. 

This  observation  of  Peter  is  correct.  We  have  followed  the 
transformations  of  the  internal  wall  in  embryos  of  the  sheep 
of  14  (Fig.  47)  and  15  mm.  (See  stage  of  14  mm.)  A  longi- 
tudinal furrow  exists  towards  the  superior  third  of  this  wall 
in  the  14  mm.  embryo,  below  which  the  wal!  is  vertical  and  the 
epithelium  thin,  while  above  it  the  wall,  formed  of  thick  epi- 
thelium, is  inclined  obli(]uely  upward  and  outward  ;  the  groove 
is  the  apex  of  a  dihedral  angle  whose  sides  are  formed  by  two 
segments  of  the  internal  wall. 

The  groove,  in  the  15  mm.  embryo,  becomes  a  very  deep 
fissure,  which  prolongs  the  nasal  lumen  above ;  the  internal  wall 
is  vertical,  and  there  is  a  wide  superior  wall  with  convexity 
inferiorly,  which  results  from  the  displacement  of  the  superior 
segment  of  the  internal  wall. 

All  embryos  which  we  have  examined  present  ethmoidal 
turbinals  on  the  superior  wall  and  adjacent  portion  of  the  ex- 
ternal wall.  The  superior  wall  has  a  segment  of  the  primitive 
internal  wall,  causing  the  ethmoid  turbinal  field  to  have  in 
large  part  a  septal  origin.  Peter's  classification  depends  on  this 
fact,  but  it  must  be  admitted  that  this  shows  only  at  the  be- 
ginning of  development,  for  at  the  time  that  the  turbinals 
appear  the  change  in  position  of  the  walls  is  already  accom- 
plished. 

Nevertheless,  Peter's  distinction  should  obtain  with  reference 
to  the  naso-turbinal. 

This  turbinal.  in  fact,  is  more  to  be  compared  to  the  maxillo- 
turbinal  than  to  the  ethmo-turbinals.  It  is  not  its  insertion  on 
the  external  wall  that  removes  it  from  the  latter,  because  cer- 
tain of  them  take  their  origin  there.  It  is  on  accoiuit  of  their 
early  appearance  and  the  anterior  position  of  their  field  of  ori- 
gin, that  makes  it  jx^ssible  to  group  the  naso-turbinal  with  the 
maxillo-turbinal. 

This  distinction  (anterior  turbinals  and  posterior  turbinals) 
persists  in  the  adult  except  in  man,  in  whom  the  anteroposterior 
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shortening-  of  the  facial  framework  causes  the  different  tur- 
binals  to  be  superimposed  vertically. 

The  ethmoidal  turbinals,  inserted  on  the  ethmoid,  grow  an- 
teroposteriorly  in  such  a  manner  as  to  present  an  anterior  free 
extremity.  There  are  only  three  turbinals  in  the  stages  which 
we  have  studied  in  the  different  mammals ;  others  are  formed 
later ;  we  have  seen  that  the  number  varies  in  adults.  Killian 
finds  six  grooves  limiting  six  olfactory  processes  in  human 
fetuses  from  9  to  10  months. 

The  first  will  form  the  agger  nasi  and  the  uncinate  process ; 
the  others,  from  1  to  -">,  the  ethmoidal  turbinals.  Besides  these 
turbinals,  Killian  finds  accessory  turbinals  (conchae  obtectae) 
in  the  principal  grooves  and  in  addition  the  processes  may 
present  accessory  grooves. 

Generally,  six  processes  are  rare  in  man :  Zuckerkandl  de- 
scribes four  which  he  finds  in  the  adult  (see  Morphology). 
According  to  Wiedersheim  (1902),  the  reduction  of  the 
number  of  turbinals  in  man  is  caused  by  the  ascending 
branches  of  the  ethmo-tvirbinals  and  by  effacement  of  the  pri- 
mary grooves. 

He  establishes,  thus,  the  origin  of  the  different  olfactory  tur- 
binals in  man:  inferior  turbinal  =  inferior  process;  middle 
turbinal  =  descending  branch  of  the  first  principal  turbinal  + 
a  small  portion  of  the  ascending  branch ;  superior  turbinal  =: 
descending  branch  of  the  second  principal  turbinal  or  of  the 
second,  third  and  fourth  turbinal ;  supreme  turbinal  (Santorini) 
r=  descending  arm  of  the  third  and  fourth  turbinal. 

The  development  of  the  sinuses  is  given  in  a  large  number  of 
works;  Dursy  (1869)  was  the  first  to  show  that  the  accessory 
cavities  of  the  nose  originate  at  first  under  the  form  of  diver- 
ticula of  the  nnicosa  surrounded  by  cartilage,  without  bony 
walls  at  the  beginning.  According  to  Koelliker  (1882)  the 
sinuses  of  the  mucosa,  enveloped  by  cartilage,  extend,  and  the 
neighboring  ])ones  form  simply  an  external  envelope;  then  the 
cartilaginous  capsule  disappears  without  ossifying,  and  begin- 
ning with  that  time  the  cavities  are  immediately  limited  by  the 
bones. 

As  Schonemann.  Strasser  and  Mihalkovics  have  tstablished, 
there  are  certain  fissures  which  preside  over  the  formation  of 
the  turbinals  which  give  origin  to  the  sinuses. 

Rcmy  (IS" 8)  established  the  appearance  in  man  of  the  eth- 
moid cells  first,  then  the  maxillary  sinus  at  4  months,  the  sphe- 
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noid  towards  the  end  of  the  first  year  and  the  frontal  sinus 
from  7  to  8  years. 

Laguesse  (1885)  saw  the  beginning  of  the  maxillary  sinus 
in  the  sheep  embryo  of  3.7  cm.,  in  the  form  of  an  invagination 
of  the  mucosa,  directed  from  within  outward  and  from  behind 
forward. 

We  found  the  maxillary  sinus  and  the  ethmoid  cells  in  a 
calf  fetus  of  11  cm. ;  the  maxillary  sinus  appeared  in  the  human 
embryo  of  47  to  GO  mm.  in  the  form  of  an  expansion  of  the 
groove  separating  the  inferior  turbinal  from  the  middle  tur- 
binal  (Fig.  52). 

The  sphenoidal  sinus  is  formed  by  isolation  of  the  posterior 
region  of  the  cavity  under  the  influence  of  fusion  of  the  differ- 
ent ethmoidal  turbinals ;  this  process  is  to  be  observed  in  the 
guinea-pig  and  sheep. 

According  to  Killian,  the  ethmoid  cells  originate  from  the 
groove  situated  between  the  olfactory  processes ;  the  third 
groove  gives  origin  to  one  cell ;  the  second  to  two  cells,  one 
superior  and  one  inferior ;  from  the  first  division  arise :  a  su- 
perior recess  giving  origin  to  superior  ethmoid  cells,  an  inferior 
recess,  to  the  inferior  cells  of  the  lachrymal ;  from  this  groove, 
also,  the  frontal  recess  arises. 

Steiner  (1871)  considers  the  appearance  of  the  frontal  sinus 
as  connected  with  the  beginning  of  the  cartilaginous  ethmoidal 
labyrinth.  The  development  of  the  frontal  cavity  begins  with 
that  of  the  cellular  spaces  of  the  anterior  ethmoid  labyrinth; 
it  is  established  between  the  first  and  second  year.  The  type 
of  development  under  the  influence  of  the  ethmoid  labyrinth 
is  conserved  in  the  adult  cranium. 

Mouret  (1901)  concludes  from  a  long  study  of  the  frontal 
sinuses  that  they  are  formed  by  the  extension  of  an  ethmoid 
cell  into  the  thickness  of  the  frontal ;  inasmuch  as  the  cells 
concerned  are  not  always  the  same,  the  excretory  orifice  of 
the  sinus  does  not  always  occupy  the  same  place  and  is  not 
always  at  the  extremity  of  the  fossa  of  the  infundibulum.  The 
formation  of  frontal  bullae  and  of  supplementary  frontal  si- 
nuses is  very  well  explained  by  extension  of  the  different 
ethmoid  cells. 

Killian  has  already  admitted  the  possibility  of  the  origin  of 
the  frontal  sinus  being  dependent  upon  the  different  olfactory 
grooves. 
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Laguesse  observed  the  appearance  of  glands  in  a  sheep  em- 
bryo of  3.5  cm.  under  the  form  of  epitheHal  buds. 

The  lateral  nasal  gland  discovered  by  Steno,  observed  in  its 
evolution  by  Jacobson,  Kangro  and  Schwink,  is  established  at 
various  periods :  before  the  formation  of  the  cartilaginous  cra- 
nium (goat,  rabbit),  after  the  beginning  of  ossification  (calf). 
It  originates  at  the  level  of  the  anterior  extremity  of  the  naso- 
turbinal,  at  the  commencement  of  the  middle  meatus,  in  the 
region  of  the  sensory  epithelium.  Kangro,  in  the  elan,  finds 
a  glandular  depression  in  the  superior  meatus.  On  account 
of  its  origin  in  sensory  region,  this  gland,  according  to  Peter 
(1902-3).  cannot  be  homologized  with  the  lateral  gland  of 
repti'.es. 

The  septal  gland  appears,  according  to  Schwink,  in  a  mouse 
embryo  with  a  head  length  of  8  mm.  and  in  the  rabbit  of  68. 

We  see  glands  appear  in  the  human  embryo  at  the  stage  of 
from  8  to  10  cm.  in  the  form  of  solid  epithelial  buds  issuing 
from  the  internal  and  external  walls  ;  certain  among  them  are 
provided  with  a  small  central  lumen. 

The  organ  of  Jacobson  appears  very  early  (sheep  of  10  mm. 
mole  of  6).  It  is  a  furrow  covered  from  its  beginning  with 
differentiated  cells  and  soon  is  transformed  into  a  cylindrical 
canal  (sheep  of  14  mm.)  for  a  large  portion  of  its  extent. 
Towards  its  anterior  extremity,  a  portion  of  the  primitive 
choana  (canal  of  Stenson)  persists  in  order  to  establish  com- 
munication with  the  buccal  cavity.  Placed  below  the  septal 
cartilage,  this  organ  is  in  relation  internally  and  inferiorly  with 
the  cartilage  of  Huschke  or  of  Jacobson.  In  the  human  em- 
bryo of  19  mm.,  this  organ  is  placed  above  the  inferior  border 
of  the  septal  cartilage,  remote  from  the  cartilage  of  Huschke 
(Fig.  50).  This  is  according  to  the  description  of  Dursy, 
Koelliker,  Garnault,  Mihalkovics  and  Tourneux.  Gegenbaur, 
by  reason  of  the  elevated  situation  of  this  canal  and  its  dis- 
tance from  the  paraseptal  cartilage,  considers  that  it  acts  as 
the  excretory  canal  of  a  septal  gland.  Garnault  and  Mihalko- 
vics, on  the  contrary,  do  not  admit  the  necessity  of  any  rela- 
tion between  the  organ  and  the  cartilage.  In  the  series  of 
mammals,  the  organ  of  Jacobson  has  not  always  the  same 
destiny  ;  it  grows,  conserving  its  relations  in  the  majority  of 
the  groups,  while  it  disappears  in  certain  others  (Cheiroptera, 
man). 


CHAPTER  III. 
GENERAL  CONSIDERATIONS. 

Olfactory  Anlage. — The  nasal  cavities  of  vertebrates  are 
derived  from  ectodermic  thickenings  depressed  into  fossettes  ; 
these  close  by  approximation  of  the  borders  which  limit  them, 
but  always  preserve  an  external  opening,  at  the  level  of  which 
their  wall  is  in  continuity  with  the  external  layer.  These  are 
distinguished  thus  from  identical  formations ;  crystalline  lens, 
auditory  vesicle. 

They  come  into  relation  with  the  digestive  tube  (air-breath- 
ing animals)  by  its  ectodermic  portion  (buccal  fossette).  There 
are  no  primitive  relations  in  any  vertebrate  with  the  entodermic 
layer.  This  ftct  makes  it  possible  to  refute  the  view  of  Dohrn, 
who  considers  the  olfactory  cavity  as  the  first  branchial  cleft, 
inasmuch  as  the  branchial  clefts  present  an  ectodermic  and  an 
entodermic  portion  in  their  formation. 

The  olfactory  apparatus  is  distinguished  from  other  sensory 
apparatuses  by  special  characteristics.  The  organs  of  sense, 
with  the  exception  of  taste  and  the  tactile  sense,  offer  peculiari- 
ties in  the  disposition  of  the  corresponding  nerve  system.  In 
the  auditory  apparatus,  the  auditory  nerve  takes  origin  in  the 
peripheral  nervous  ganglia  (ganglia  of  Scarpa  and  Corti), 
placed  in  the  neighborhood  of  the  mucosa  which  perceive  the 
sound  waves.  In  the  optical  apparatus,  a  portion  of  the  central 
nervous  system  is  evaginated  and  constitutes  a  sensory  mem- 
brane in  the  peripheral  perceptive  apparatus,  viz.,  the  retina. 
In  the  olfactory  apparatus,  the  ectodermic  cells  cover  the  nasal 
depression,  and  are  evoluted  into  the  type  of  nerve  cells.  In 
the  corresponding  zone,  the  entire  thickness  of  the  ectoderm 
is  used  for  the  development  of  the  olfactory  organ.  The  olfac- 
tory cell  gives  origin  to  two  nervous  prolongations,  the  one 
protoplasmic  (olfactory  cilium)  which  receives  the  external 
sensations ;  the  other,  an  axis  cylinder  which  transmits  them 
to  an  intermediate  neuron  (cells  of  the  olfactory  bulb)  having 
the  functional  value  of  a  nerve  cell. 

Cr.LMJi.AR  Modifications. — The  differentiation  of  cells  of 
the  ectoderm  into  cells  of  the  nasal  epithelium  is  effected  very 
early  (Pristiurus  of  7  mm.,  trout  of  the  34th  day  of  incuba- 
tion, tadpole  of  the  toad  of  10  mm.,  blind  worm  of  2.5  mm., 
parrot  of  H..";  mm.,  sheep  of  S  mm.  and  mole  of  .5  mm.). 
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At  the  beginning  of  development,  we  find  the  same  modifica- 
tions in  all  points  of  the  nasal  cavities ;  only  their  date  of  ap- 
pearance distinguishes  the  dififerent  zones.  The  first  cellular 
transformations  are  found  in  the  bottom  of  the  fossette  on  the 
internal  wall  and  in  the  organ  of  Jacobson.  They  occur  in 
the  cells  of  the  most  superficial  layer.  The  cells  which  begin 
to  elongate  have  first  a  cubical  form,  their  protoplasm  becomes 
refractive,  forming  a  thin  and  lightly  colored  tract  of  mesh- 
work;  the  cellular  limits  are  barely  marked  by  granular  bor- 
ders which  stain  slightly  with  carmine ;  the  border  towards  the 
central  extremity  is  thicker  and  more  depressed.  The  nucleus 
of  the  cells  becomes  basal  and  removed  from  the  surface. 

The  cellular  height  is  increased  in  the  succeeding  stages  and 
the  cells  take  on  a  cylindrical  form ;  the  protoplasm  is  less  clear 
and  refractive  and  of  a  grayish  rose  color.  The  sensory  cells 
take  on  the  same  color  as  the  central  nervous  system. 

Appearance  of  the  Olfactory  Nerve. — The  nerve  fibres 
which  unite  the  nasal  epithelium  to  the  olfactory  bulb  appear 
a  little  later  than  the  cellu'ar  transformations  (Petromyzon 
of  3  to  4  mm.  according  to  Kupfifer;  selachians  of  13  to  14  mm, 
according  to  Hoffman;  tadpole  of  toad  of  13  mm.,  blindworm 
of  25  mm.). 

The  anlage  of  the  olfactory  nerve  is  formed  by  the  tract 
of  fine  fibrillae,  distinguished  in  the  solid  mesenchyme  by  their 
clear  yellow  color  and  by  the  infrequency  of  the  cellular  nuclei ; 
these  are  round,  some  being  elongated  in  the  direction  of  the 
fibrillae.  They  are  scattered  throughout  the  extent  of  the 
nerve  and  divided  from  one  another  as  in  the  peripheral  por- 
tion of  the  central  nervous  system.  The  fibrillae  are  lost  in 
the  middle  of  the  epithelial  cells  at  the  nasal  wall  and  the  organ 
of  Jacobson. 

Resistance  of  the  Olfactory  Sense. — No  accessory  organ 
is  interposed  in  the  nose  between  the  external  medium  and  the 
perceptive  neuron. 

The  olfactory  epithelium  is  protected  only  by  its  situation  at 
the  bottom  of  a  cavity  whose  communication  is  made  with  the 
exterior  only  by  one  or  two  narrow  orifices,  valves  or  muscles, 
capable  of  arresting  up  to  a  certain  point,  the  water  or  air 
current  which  conveys  the  odorous  particles.  But  these  are 
so  subtle  that  it  is  impossible  to  abstract  them  completely.  Al- 
though  the  sense  is  poorly  protected,  it  is  on  the  contrary 
ver\    resistant   and  the  al)uii(lance  or  intensity  of  the  impres- 
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sions  makes  its  study  difficult.  It  is  at  the  same  time  endowed 
with  great  resistance  and  extreme  sensibility ;  association  of 
these  two  qualities  is  possible  on  account  of  the  simplicity  of 
its  structure  and  the  high  morphologic  value  of  the  cellular 
elements  which  constitute  it. 

Disposition  oi'  thk  Olfactory  Mucosa. — With  this  simple 
structure,  how  is  the  olfactory  apparatus  arranged?  It  is  lo- 
cated in  a  cavity  forming  more  or  less  extended  folds.  In  fish, 
the  nasal  cavity  contains  numerous  lamellae  which  subdivide 
it  into  spaces,  radiating  and  jjarallel  to  one  another.  The  sur- 
face is  greatly  augmented  by  reason  of  these  lamellae.  The 
odorous  particles  dissolved  in  the  water  may  mc.ke  an  impres- 
sion on  this  large  olfactory  field. 

The  phenomenon  of  olfaction  appears  analogous  to  that  of 
gustation ;  the  existence  of  olfactory  buds  in  certain  groups  of 
bony  fishes  certifies  to  the  identity  of  the  two  orders  of  sensa- 
tion. The  dissolved  state  of  the  odorous  particles  necessitates 
direct  contact  between  the  water  which  contains  them  and  the 
olfactory  mucosa ;  diffusion  must  be  less  easy  than  if  the  sub- 
stances were  in  a  free,  gaseous  state.  With  the  surface  in- 
creased in  extent,  contact  will  be  more  certain ;  the  increase  in 
the  surface  is  attained  by  the  presence  of  the  lamellae. 

In  air-breathing  animals,  the  olfactory  mucosa  is  located 
in  a  special  region  of  the  nasal  cavity.  In  the  lowest  forms, 
this  region  is  very  extensive  compared  to  the  total  surface 
of  the  body.  It  is  not  possible  in  Urodela  to  disinguish  an  ol- 
factory and  a  respiratory  region ;  likewise  in  Perennibranchia 
(axolotn,  the  mucosa  has  folds  which  approximate  those  of 
fish.  In  Anura,  on  the  contrary,  the  structure  is  not  homo- 
geneous throughout  the  cavity,  and  the  olfactory  and  respira- 
tory regions  may  be  clearly  distinguished  (middle  and  infero- 
external  culs-de-sac).  A  similar  disposition  exists  in  Sauro- 
psidia,  but  the  respiratory  region,  in  place  of  separating  in  the 
form  of  a  cul-de-sac,  extends  into  the  zone  subjacent  to  the 
turbinal. 

In  all  of  the  other  groups,  beginning  with  the  crocodiles, 
the  olfactory  surface  does  not  extend  a  great  distance  into  the 
cavity  but  it  is  enlarged  by  the  presence  of  folds  or  ethmoidal 
turbinals.  The  increase  occasioned  by  the  presence  of  these 
turbinals  is  very  marked  in  mammals.  The  olfactory  surface 
is  one  and  a  half  times  larger  in  man  and  four  times  in  the 
sheep,  what  it  would  be  without  the  turbinals. 
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Ethmoidal  turbinals  of  mammals  and  lamellae  of  fish  have 
therefore  the  same  function. 

Utility  of  the  Extension  of  the  Olfactory  Mucosa. 
— Is  it  necessary  for  the  sensory  mucosa  to  be  very  extensive  to 
satisfy  the  sense  of  olfaction? 

The  organs  of  sense,  says  Lacepede,  are  instruments  added 
to  the  body,  so  to  speak,  of  the' animal,  without  being  an  essen- 
tial part  of  it ;  their  proportions  and  dimensions  have  a  relation 
only  in  accordance  with  the  nature,  force  and  number  of  sen- 
sations which  they  should  receive  and  transmit  to  the  brain. 
The  dimensions  of  the  eye  or  the  ear  are  not  proportionate  to 
the  body  of  the  animal  and  their  large  size  does  not  indicate 
functional  perfection  (a  large  eye  is  myopic)  ;  but  the  eye  and 
ear  are  complex  organs  organized  to  receive  adequate  impres- 
sions by  virtue  of  accessory  apparatuses.  Perfection  of  archi- 
tecture excludes  extension  of  the  organ. 

These  conditions  are  not  the  same  for  the  organ  of  olfaction. 
This  is  directly  impressed  by  the  external  sensations,  and  it  will 
be  more  apt  to  receive  them  when  the  sensory  surface  is  more 
extensive.  There  is  no  concentrating  apparatus  here  for  the  pur- 
pose of  grouping  and  selecting  sensations.  It  is  for  this  reason 
that  the  size  of  the  olfactory  region  gives  us  an  idea  of  the 
development  of  the  corresponding  function.  Since  the  odorous 
particles  come  mixed  in  the  respiratory  air,  the  olfactory  sen- 
sations will  be  the  more  intense  when  a  greater  volume  of  the 
current  of  air  enters  in  contact  with  the  sensory  surface. 

Thus  a  positive  importance  is  to  be  accorded  in  the  relation 
of  the  extent  of  the  olfactory  with  the  respiratory  region. 

Extension  of  the  Respiratory  Region. — The  useful  am- 
plitude of  the  nasal  cavity  respecting  the  respiratory  function 
depends  especially  on  the  height  and  width.  Is  it  necessary 
that  the  respiratory  mucosa  should  be  increased  by  an  archi- 
tectural process?  The  utility  of  this  extension  is  altogether 
secondary.  In  Amphibia,  the  respiratory  cavity  increases  by 
formation  of  an  important  cul-dcrsac  (infero-external  cul-de- 
sac)  ;  this  process  is  found  in  reptiles,  birds  and  mammals,  in 
which  tlic  cavity  is  increased  by  hollowing  out  of  fissures  which 
are  directed  externally.  But  these  present  between  them  por- 
tion of  the  wall  which,  when  the  fissures  are  formed,  form 
larger  or  smaller  ridges.  These  ridges  or  turbinals  increase 
the  respiratory  surface  as  the  ethmo-turbinals  increase  the  ol- 
factory.    The  mesoderm  remains  passive  in  the  formation  of 
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tlie  tiirbinals,  and  the  active  process  devolves  upon  the  nasal 
cavity  which  is  enlarg^ed.  The  epithchal  processes  sink  into 
the  surrounding-  mesenchyme  preceding  the  appearance  of  the 
fissures. 

The  increase  of  the  respiratory  su^ces  has  the  function  of 
utilizing  the  qualities  of  the  mucosa^hich  covers  it.  This  is 
ciliated  ;  the  vibratile  cilia  constitute  a  mechanical  protective 
apparatus,  a  sort  of  moving  brush  which  throws  out  the  solid 
particles  contained  in  the  inspired  air.  The  greater  the  extent 
of  the  surface  covered  with  cilia,  the  greater  will  be  the  puri- 
fication of  the  air. 

Besides  this,  by  virtue  of  the  presence  of  the  subchorial  vas- 
cular lacunae,  the  air  which  is  in  contact  with  a  large  vascular 
surface,  will  be  heated  while  passing  through  the  nasal  respira- 
tory canal.  The  filter  function  of  the  turbinal  is  well  shown  by 
the  disposition  of  the  maxillo-turbinal  in  the  badger;  it  is  really 
a  sponge  closing  the  respiratory  region,  through  the  meshes  of 
which  the  current  of  air  is  compelled  to  pass. 

The  mucosa,  with  the  double  function  of  filtering  and  warm- 
ing the  air,  is  protected  in  its  turn  from  the  action  of  current 
of  air  by  the  presence  of  glands,  the  mucous  glands  extracting 
particles  and  microorganisms,  the  serous  glands  causing  hu- 
midity of  the  surface. 

TuRBiNALS. — Turbinals  exist  in  all  classes  from  reptiles  to 
man,  but  they  vary  frequently  in  their  disposition.  The  respira- 
tory may  be  distinguished  from  the  olfactory;  the  former  are 
disposed  in  the  anterior  portion  of  the  nasal  cavity,  the  latter 
in  the  more  posterior. 

We  may  classify  them  in  the  following  way : 


• 

Man. 

Mammals 

Birds 

Reptiles 

1.  Valvular 
turbinal 
(external 
orifice) 

Vestibular 
turbinal 

2.   Respira- 
tory turbi- 
nals  (an- 
terior) 

Inferior 

turbinal, 
Agger  nasi 

Maxillo- 
turbinal 

Naso- 
turbinal 

Ethmo- 
turbinal 

Middle 
turbinal 

Superior 
turbinal 

Turbinal 

3.  Olfactory 
turbinals 
(posterior) 

Middle 

turbinal. 
Superior 

turbinal 
Bulla  eth- 

moldalis 

Pseudocon- 
cha  of  the 
crocodile. 
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The  turbinals  are  complicated  in  two  ways,  by  coiling  or  by 
ramifications.  The  inferior  turbinal  is  especially  concerned  in 
these  modifications,  which  are  less  accentuated  in  the  naso- 
turbinal  and  the  ethmo-turbinals.  Strasser  has  established  a 
law  which  regulates  the  disposition  of  the  turbinals :  The  in- 
ferior turbinals  are  directed  so  that  their  lamellae  lie  in  the 
direction  of  the  current  of  air,  their  fissuration  being  longitu- 
dinal, while  the  layers  of  the  baso-turbinal  and  the  naso-turbinal 
appear  directed  dorsoventrally,  the  fissuration  being  in  the  di- 
rection of  the  branches  of  the  olfactory  nerve.  This  law  can- 
not be  generalized  for,  with  the  exception  of  Carnivora  and 
Proboscidia,  which  have  the  middle  and  the  superior  turbinals 
cut  into  lamellae,  the  other  mammals  have  the  naso-turbinal  and 
the  ethmo-turbinals  formed  by  simple  ridges  elongated  from 
before  backwards.  The  classification  of  turbinals  which  we 
have  given  is  not  absolutely  exact,  for  the  middle  turbinal  of 
man  is  deprived  of  its  olfactory  epithelium  on  its  inferior  sur- 
face and  a  part  of  the  superior  surface,  and  on  the  other  hand 
the  naso-turbinal  often  has  olfactory  epithelium  at  its 'posterior 
extremity. 

Sinuses. — The  process  of  enlargement  of  the  nasal  cavity 
which  causes  the  formation  of  the  turbinal  creates  the  diver- 
ticular cavities  which  are  disposed  in  the  bones  of  the  face. 
These  diverticula  increase  parallel  to  the  skull,  but  their  orifice 
of  nasal  communication  becomes  narrower  and  they  are  sep- 
arated so  to  speak  from  the  cavity  of  which  they  are  only  ex- 
pansions.   They  are  the  sinuses  or  accessory  cavities. 

In  the  amphibians,  the  external  or  inferoexternal  cul-de-sac 
is  the  first  step  made  in  the  way  of  respiratory  enlargement. 
The  sauropsidians  present  a  small  external  recess  and  the 
crocodiles  a  very  large  maxillary  sinus.  In  birds,  the  pneu- 
matic spaces  are  numerous  around  the  nasal  cavity  as  well  as 
around  the  entire  respiratory  apparatus.  In  mammals,  the 
sinuses  exist  in  all  groups,  but  with  variations  in  their  extent 
and  in  their  topography.  The  sinuses  appear  relatively  late; 
we  have  seen  the  maxillary  sinus  begin  in  a  human  embryo 
of  47  to  00  mm.,  and  we  have  met  it  quite  large  in  a  calf  of 
11  cm.     The  sphenoidal  sinus  is  present  in  a  calf  of  11. T)  cm. 

The  frontal  sinus  appears  at  the  age  of  7  or  8  years  in  man. 
The  role  of  the  sinuses  in  olfaction  is  absolutely  nil.  Odorous 
particles  carried  directly  to  the  mucosa  of  the  sinuses  produce 
no  impression  ;  their  lesions  do  not  modify  olfaction  ;  the  energy 
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of  the  olfactory  function  is  not  increased  at  the  age  at  which 
the  different  sinuses  increase  and  at  which  the  frontal  sinus 
appears. 

Morphologic  Value  of  the  Sinuses. — The  sinuses  appear 
connected  in  their  extension  with  the  general  volume  of  the 
head ;  it  is  thus  that  the  maxillary  and  frontal  sinuses  are  very 
much  developed  in  herbivora  which  have  a  voluminous  head  ex- 
tended in  length  in  order  to  facilitate  prehension  of  the  food 
(pasturage  being  the  process  of  alimentation  in  the  natural 
state)  and  in  width  in  order  to  permit  the  implantation  of  large 
teeth  in  the  form  of  grinders.  In  the  carnivora  the  teeth  are 
powerful  but  slender,  so  the  maxillary  sinus  is  absent  or  slightly 
developed.  On  the  other  hand,  the  extent  of  the  sinuses  will 
proportionate  the  dimensions  of  the  face  with  those  of  the 
cranium  when  it  is  voluminous,  as  in  man  for  example. 

Tillaux  (1862).  compr.ring  the  head  to  a  vertebra,  applies  to 
its  development  a  law  according  to  which :  "when  one  of  two 
parts  of  a  vertebra  takes  on  a  considerable  grow'th,  the  other 
remains  stationary  and  it  acquires  a  relatively  larger  volume." 
So  far  as  this  concerns  the  head,  since  the  skull  attains  large 
dimensions  during  the  fetal  period,  the  face  should  remain 
very  limited.  After  birth,  it  is  the  face  which  encroaches  most 
upon  the  cranium  on  account  of  the  rapidity  of  its  develop- 
ment. This  result  is  achieved  by  the  frontal  and  maxillary 
sinuses. 

The  ethmoidal  and  sphenoidal  sinuses  are  connected  in  the 
extension  of  the  olfactory  apparatus  (ethmoidal  region).  It  is 
the  ethmoid  which  requires  a  very  large  cavity  to  lodge  it; 
the  ethmoid  cells  are  distinctly  pro])ortionate  to  the  exten- 
sion of  the  ethmoid ;  as  to  the  sphenoidal  sinus,  it  is  a  part  of 
the  olfactory  region  separated  from  the  remaining  portion  of 
the  cavity  by  fusion  behind  the  primitive  ethmoidal  turbinal ; 
the  frontal  sinuses  are  derived  from  the  ethmoidal  extension; 
according  to  Steiner,  they  are  formed  by  the  ethmoidal  cells 
included  in  the  frontal.  Zuckerkandl  does  not  admit  that  the 
frontal  is  formed  from  the  ethmoid  cells,  but  he  considers  that 
it  is  destined  to  contain  them.  The  expansion  of  the  nasal 
mucosa  at  the  beginning  of  the  development  has  the  primordial 
ro'e ;  later  there  will  be  an  extension  of  the  ethmoid  which 
causes  enlargement  of  the  sinus. 

FcNCTioN  OF  THE  SiNUSES. — The  function  of  the  sinuses  has 
been  studied  by  numerous  authors,  but  it  is  difficult  to  deter- 
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mine  it  definitely.     Considering  that  in  the  elephant  there  are 
numerous  and  vast  cavities  which  run  through  the  tones  of 

seem    hat  the  smuses  have  the  function  of  lightening  the  skull 

nd  o    leavmg  to  the  disposition  of  the  musctes  ver/llrge lu  - 

faces  for  n«ert,on  corresponding  to  .he  muscular  forces^neces- 

In  resume,  the  accessory  cavities  at  the  beginning  of  their 

onnafon  are  destined  to  increase  the  respiratory  reg^n  (max 

lary  snn.ses     and  the  olfactory  region   (spha,oidal  sinuses 

ethmoidal  cells  and   frontal  sinuses).     The  ultimate   'ro„^h 

connected   with   the  volume  of  the  head,  pe  m  r  heTxTen 

s.on  of  the  osseous  surfaces  and  the  diminution  of  their  wdgh, 

/li«T  ?••  '"'''''''  "''"•  •''«™nd=>ry  functions.  De  Mever 
(1885)  e,x-plamcd  how  they  served  to  warm  the  insp  red  air 
Accordmg  to  Couetoux  (1891),  they  have  an  important  act  on 
nmod,fymgthedeform.tive  effects  of  aspiration,  .^c  0'!^ 
to  De  Cyon.  the  nmcosa  of  the  nasal  cavities  and  pethap  0I 
he  frontal  cav.t.es  have  a  function  in  the  phenomenon  of  orien 

c  amber  n,  the  phenomenon  of  phonation ;   their  favorable  in 

F Xpiu's"  tT'°"  't"  '""  ^"^P'^''  "y  Spigen,  Bar*o In, 
^aiiopius,  Ingrassias,  Lieutaud,  etc. 

cha?actcri^e'th':""t'  f  ''T'^''""  °^  ''"'"°"'^  ^°™d=  -hich 

clearTf  nnc  u  "^  "''  ™'"-     '^^■"'^  '"""^"^  '=  very 

whth  differ  r™'"''  '  ™u"  °f  '  '"P'^""-  ^"^1  "f  *e  falsetto 
«hich  d.ffer  from  one  another  only  in  the  timbre.    The  former 

ZTTr  r,"°T"  7"°"  '"^  -^  '"y  -^"'  -ntetimes  ™e„ 
the  cln  r.nr  ,'""  \'  '""'"'  ""'  ^°'P"lence :  falsettos,  on 
TJTP  "  '="■"'  '"''  ^'^^  fe^*^  ^'i'l^  pure  but  clearly 

in?«';rri  °^  J""7"-Th^  olfactory  apparatus  is  enlarged 
m  several  groups  of  vertebrates  by  the  formation  of  a  sensorv 
organ  mdependent  of  the  nasal  cavity  from  which  ft  has  S 
cnn2,  '"■^'"'  "'  J^"^"'"""'-  '"  the  amphibian  .\nura,  it 
Zv  Mr,:T"'"u  '''"'  "'"'  """'^  ''*'"''"^  antero-poster- 
avit'v  In  '^T"  "'  "•'  ''^"■'^"'  <^™"""nicates  with  the  nasal 
cav.ty  and  roaches  posteriorly  to  the  choana. 

In  the  .sauropsidian  reptiles,  the  organ  of  Tacob,„„  attains 
.is  n,ax,nnun  of  development:  it  is  an  evagination  of  the  S 
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cavity,  originating  from  the  inferior  border  of  the  internal 
wall,  detached  early  (3  cm.  stage  of  the  blindvvorm)  from  the 
nasal  wall  so  as  to  be  transformed  into  a  canal  which  com- 
municates directly  with  the  buccal  cavity. 

In  the  crocodiles  and  cheloni.\ns.  this  organ  exists  only  during 
embryonic  life ;  in  adult  birds,  it  is  entirely  absent  and  we 
cannot  be  sure  of  its  existence  in  the  embryonic  anlage. 

It  reappears  in  mammals  and  is  well  developed  except  in 
primates ;  it  is  absent  in  the  human  adult.  Its  communication 
with  the  buccal  cavity  is  formed  by  the  intermediation  of  the 
nasopalatine  canal. 

What  is  the  significance  of  this  organ? 

According  to  Cuvier,  it  is  destined  to  distinguish  useful  ali- 
mentary particles  from  those  which  are  not.  According  to 
Koelliker,  it  serves  to  recognize  the  chemical  composition  of 
the  body  juices.  Seydel  accords  to  it  the  function  of  sensory 
control  of  the  expiratory  current.  Mihalkovics  refutes  these 
different  views  and  claims  that  this  organ  is  designed  to  per- 
ceive the  genital  odors  and  for  this  reason  it  is  well  developed 
in  crawling  animals  and  absent  in  birds  and  fish,  which  are 
accommodated  by  their  visual  apparatus,  and  atrophied  in  man 
on  account  of  the  development  of  the  intelligence. 

It  appears  to  us  more  reasonable  to  consider  it  as  related 
to  the  function  of  taste.  Its  communication  with  the  buccal 
cavity  justifies  this  function;  on  the  other  hand,  it  is  absent  in 
birds  in  which  the  buccal  cavity  communicates  with  the  olfac- 
tory region  by  the  long  choanal  fissure.  It  must  have  a  func- 
tion in  the  selection  of  food  rather  than  in  the  appreciation  of 
taste,  for  it  is  developed  at  the  maximum  in  snakes,  animals 
which  do  not  linger  to  enjoy  their  food. 

We  recall,  therefore,  the  old  theory  of  Cuvier. 

Phvloge.netic  Rki.atio.n's  Between  the  Difi'ickknt  Ver- 
tebrates.— There  are  two  aberrant  groups  at  the  bottom  of  the 
scale  of  vertebrates :    Cyclostomes  and  .\mphioxus. 

The  latter  is  clearly  monorrhinal  and  the  olfactory  fossette 
is  united  in  its  formation  with  the  hypophisial  diverticulum. 

The  cyclostomes  are  parasites  in  which  the  whole  face  is 
occupied  by  an  immense,  circular  mouth.  The  olfactory  organs 
are  pushed  back  upon  the  dorsal  surface  and  are  fused  in  the 
middle  line.  The  enormous  extension  of  the  superior  lip 
(or  more  exactly  of  the  superior  border)  forces  the  nasal  organ 
to  move  back  upon  this  dorsal  surface  and  to  be  placed  near 
the  ncuropore. 


THE  NASAL  FOSSAE  OF  VERTEBRATES.  569 

The  primitive  amphirrhinia  is  indicated  by  the  duplexity  of 
the  olfactory  nerve.  These  animals  have  been  amphirrhinal 
and  it  is  not  necessary  that  the  other  vertebrates  should  have 
been  primarily  monorrhinal  (at  least  this  is  not  demonstrated 
by  any  other  group).  The  amphirrhinia  is  normal  and  primor- 
dial while  the  monorrhinia  is  regressive. 

Certain  cetaceans  appear  to  be  monorrhinal  on  account  of 
the  imparity  of  the  blow-hole.  This  only  appears  so,  for  both 
cavities  end  in  common  in  a  sac  and  in  a  vestibule  conducting 
it  to  the  external  orifice.  In  the  cetodonts,  in  which  the  skull 
is  asymmetrical,  the  nasal  fossae  participate  in  this  deformity: 
one  of  the  nasal  fossae  (the  right  in  the  cachelot)  opens  now 
only  at  the  level  of  the  nares,  being  atrophied.  The  left  naris 
gives  rise  to  the  blow-hole  and  by  secondary  connection,  the 
right  nasal  cavity  opens  into  that  of  the  left  side.  It  is  for 
this  reason  that  the  orifice  of  the  blow-hole  is  deviated  to  the 
left.  There  can  be  no  question  of  nasal  imparity  in  this  case. 
The  nasal  fossae,  according  to  Abel  (1902),  have  a  very  im- 
portant function  in  the  deformity  of  the  skull  of  the  cetaceans 
(Odontocetes),  in  which  the  asymmetry  is  so  much  more  mani- 
fest when  the  nasal  cavities  pass  further  back  towards  the 
cranium. 

Asymmetry  is  found  in  man  under  the  form  of  septal  devia- 
tions ;  this  appears  about  the  age  of  7  or  8  years  or  later ; 
it  is  caused  by  an  exaggeration  of  the  asymmetry  of  structure 
under  the  influence  of  nasal  inflammations. 

The  group  of  water-breathing  vertebrates  is  connected  with 
that  of  the  air-breathing  vertebrates  by  the  lower  amphibians 
(Proteus  and  Axolotl)  ;  the  Axolotl,  having  a  naso-buccal  ori- 
fice, presents  folds  of  the  nasal  mucosa  which  approximate  the 
nasal  orifices  of  fishes. 
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GENERAL  RESUME. 

The  study  of  the  olfactory  apparatus  suggests  to  us  the 
division  of  the  vertebrates  into  two  great  classes :  I.  Water- 
breathing,  and,  II.  Air-breathing. 

Morphology. — I.  The  olfactory  apparatus  of  water-breath- 
ing animals  is  disposed  in  a  cavity  opening  externally,  which 
it  occupies  in  toto.  The  cavity  may  be  single  (1)  or  paired 
(2).  (1)  The  single  cavity  is  found  in  amphioxus,  in  which 
it  forms  a  simple,  ciliated  fossette  placed  upon  the  left  side 
of  the  anterior  extremity  of  the  animal,  and  in  the  cyclostomes 
in  which  it  lies  in  the  median  line  of  the  dorsal  surface,  im- 
mediately in  front  of  the  cranial  capsule.  It  opens  externally 
by  a  single  orifice,  infundibular  (Ammocoetes)  or  carried  on 
a  small  membranous  tube  (Petromyzon).  Below  and  behind, 
the  cavity  is  prolonged  into  a  canal  terminating  in  a  cul-de-sac 
on  the  superior  wall  of  the  digestive  tube  (Petromyzon)  or 
even  opening  into  the  latter  (Myxine).  The  cyclostomes,  in 
spite  of  the  imparity  of  their  nasal  organs,  possess  two  olfac- 
torv  nerves  ;  furthermore,  in  the  Ammocoetes,  an  incomplete 
median  septum  (dorsal  lamella)  divides  the  cavity  into  two 
symmetrical  halves. 

(2)  The  double  cavity  belongs  to  the  selachians,  teleosts  and 
ganoids.  It  opens  externally  by  an  orifice,  single  (selachians) 
or  double  (teleosts  and  ganoids).  The  single  orifice  of  the 
selachians  is  functionally  divided  into  two  by  a  valve  prolong- 
ing its  anterior  border.  The  disposition  of  the  two  orifices  in 
the  teleosts  is  variable :  one  of  these,  the  anterior,  is  formed  by 
a  valve  or  carried  on  a  small  tube  and  closed  to  the  exit  of  the 
water.  The  other  posterior  is  freely  opened,  and  closed  to 
the  entrance  of  the  current.  The  nasal  cavity  is  enveloped  by 
a  cartilaginous  capsule  (selachians),  hollowed  in  the  cartilagi- 
nous framework  (ganoids),  or  lodged  in  bony  interspaces 
(teleosts).  In  the  latter  case,  there  are  large,  squamous  bones 
which  circumscribe  the  interspaces. 

The  nasal  organ  of  all  water-breathing  animals  (with  the  ex- 
ception of  Amphioxus)  is  constituted  by  a  fibrous  sac  in  which 
the  mucosa  is  exposed.  This  is  folded  and  forms  lamellae 
disposed  in  a  radial  way  (cyclostomes,  ganoids  and  numerous 
teleosts:  barbel,  trout,  gurnard,  etc.),  or  ranged  on  two  sides 
of  an  axis  (selachians,  eel,  etc.).  The  epithelium,  formed  of 
two  orders  of  element,  one  epithelial,  the  other  olfactory,  is 
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homo.c:enous  throughout  the  nasal  cavity    (cyclostomes    sela- 
chians, ganoids  and  numerous  teleosts :  eel,  conger  caT'tench 

thrt's^fh^  7  'T  ^"^^"  '^"^^  (olfactory)  Tn":?;^^^^^^ 
the  taste  buds  and  containing  all  the  olfactory  cells  (belone 
gurnard,  pike  and  char,  etc.).  ^oeione, 

II.    The  olfactory  apparatus  of  air-breathing  animals  is  dis- 
posed in  a  cavity  opening  externally  and  into  the  digestive 
ube.     It  occupies  the  entire  extent  of  the  cavitv.  uniformly 
(^).  or  1    IS  localized  to  a  particular  region  of  this  cavity  of 
considerable  extent  (4),  or  is  relatively  Restricted  (5)        ' 

ture    th?'  '"''''  T"""'  '^  '^'  ""'"^  '^""''y  ^'^  '^'^  ^^^^e  struc- 
ture, there  IS  no  distinction  that  can  be  made  between  the  ol- 

!^r  ""''^^^Pj^t^^^-  ^^S'ons  (amphibian  Urodela  and  Por- 

A  "f?n    "^-     ^^'  ""'"^^  ^"  '^'  '^«^^  ^"i-als    (Proteus 
Axolod)   presents  some  folds  comparable  to  the  lamellae  of 

£tweelto;::raL'r"^'^^"^^ ''''''-'-  ^^^  '^--^^^- 

^uL'heiVom  Z'^'  "^-'''  '^'  °^^"''"'>^  ^^^^^"  ^^y  be  distin- 
guished from  the  respiratory;  the  olfactory,  characterized  bv 
.     hickness  of  the  epithelium  and  the  presence  of  sen  ory  cells 
covers  a  large  extent  of  the  walls  of  the  cavity;  it  has  no  archi 
tectural  peculiarity  ( Anura,  Sauropsidia)  " 

eZnllT^VT"'  '^'  '"'P'^^^'ory,  is  subjected  to  a  decided 

saTewr'  Th  T^^-  ''"'^  ^^°"^^^  ^"  ''"^^^^'^^^  ^^  Pas- 
sageway.   This  extension  is  effected  by  the  formation  of  culs- 

de-sac  in  relation  to  the  choanae  (Anura)  or  by  the  appear- 
ance of  a  parietal  ridge,  a  turbinal,  which  increases  the  ur face 
of  the  mucosa  (Sauropsidia). 

(5)  The  nasal  cavity  constitutes  a  very  important  air  pa..ao^e- 
way  and  the  olfactory  region  is  very  much  restricted    bu'te 
surface  ,s  enlarged  by  a  false  turbinal   (crocodiles    birds     o^ 
by  numerous  ethmoid  turbinals   (mammals).     Thi    olfacto^ 
reg,on  ,s  characterized  by  its  sensory  structure  and  i  s  r   a  oS 
o  the  olfactory  nerve.    The  respiratory  region,  much  extenTd 
s  .ncreased  b>  the  presence  of  turbinals  and  accessory  cav"ties 
it  has  an  investment  of  cylindrical,  ciliated   epithelium   and 
numerous  glands.     The  external  orifice  opens  at  the    e"el  of 
.he  skm  on  the  dorsal  surface  of  the  snout  or  beak  (  ept  les 
bn-ds    „rn„l,orhync„s)  or  on  a  special  ridge  of  the  Le'    he 
external  nose    variable  in   its  disposition    (mammals).     This 
or  fice  ,s  smgle  m  a  large  number  of  cetaceans  and  asvmmet 
«1  m  the  cetodonts;  atrophy  of  one  naris  and  secondary  op  n- 
■ng  of  the  correspondmg  cavity  into  that  of  the  side  opposite 
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explain  this  abnormal  disposition.  The  internal  orifice,  or 
choana,  opens  on  the  buccal  roof  (amphibians,  saurians),  in 
a  furrow  of  the  buccal  roof  which  is  common  with  that  of  the 
opposite  side  (ophidians),  in  the  form  of  a  long  palatine  fis- 
sure (birds)  or  into  the  pharyngeal  cavity  (mammals). 

The  olfactory  apparatus  is  enriched  by  a  specially  diflFer- 
entiated  region,  detached  from  the  nasal  cavity  and  connected 
in  function  with  gustatory  appreciation,  utilized  especially  for 
the  selection  of  food;  this  is  the  organ  of  Jacobson.  a  simple 
longitudinal  furrow  opening  into  the  choana  (anurans),  or  a 
cylindrical  canal  in  communication  with  the  buccal  cavity, 
either  directly  (sauropsidians)  or  through  the  intervention  of 
the  nasopalatine  canal  (mammals).  This  organ  is  wanting  in 
the  crocodiles,  birds  and  man. 

The  nasal  cavity  is  protected  by  a  cartilaginous  envelope  in 
amphibians,  reptiles  and  birds.  The  bony  skeleton  forms  a 
very  incomplete  boundary  of  this  region  in  the  anurans,  rep- 
tiles, and  birds,  while  in  the  urodeles  and  in  mammals  the  walls 
are  very  extended. 

The  submucosa  is  characterized  in  mammals  by  the  presence 
of  vascular  tissue  capable  of  becoming  turgescent,  like  erectile 
tissue. 

Embryology,  I.— (1)  In  the  cyclostomes,  from  the  beginning 
of  development,  the  olfactory  outline  is  constituted  by  an  epi- 
thelial mass  placed  between  the  dorsal  ectoderm  and  the  an- 
terior extremity  of  the  neural  tube  (Petromyzon  embryos  of 
4  and  6  mm.).  The  parity  of  the  olfactory  organ  is  indicated 
by  the  duplexity  of  the  olfactory  nerve  and  the  presence  of  a 
median  lamella  in  Ammocoetes.  It  is  by  the  enormous  devel- 
opment of  the  buccal  orifice  and  especially  the  extension  of  its 
superior  border,  that  the  nasal  organ  reaches  back  in  contact 
with  the  nervous  system.  The  development  of  the  mesoderm 
on  the  lateral  portions  approximates  the  two  outlines  to  one 
another  and  unites  them  at  the  level  of  the  neuropore. 

I  (2)  and  II. — In  all  animals  with  a  double  nasal  organ,  it 
takes  its  origin  from  the  ectoderm,  which  is  thickened  into  a 
lateroventral  zone  placed  below^  the  inferoexternal  angle  of  the 
neural  tube.  This  outline  becomes  ventral  (selachians)  or 
dorsal  in  the  course  of  evolution  (bony  fishes,  amphibians,  rep- 
tiles, birds,  mammals). 

All  the  layers  of  the  ectoderm  are  employed  in  the  develop- 
ment of  the  olfactory  organ:  the  first  proof  is  taken  from  the 
precocious  diflferentiation  of  the   superficial  layer  of  the  ecto- 
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dermic  thickenings  into  sensory  cells;  the  second  from  the 
presence,  m  the  deep  regions  of  the  nasal  walls  of  the  amphib- 
ians of  pigmented  cells  which  originally  belonged  to  the  ex- 
ternal layer  of  the  ectoderm. 

The  hollowing  out  of  this  thickening  transforms  it  into  a 
tosse  te;  this,  m  the  amphibians,  grows  directly  into  the  sur- 
rounding mesenchyme;  its  ventral  wall  sends  out  a  thick  epi- 
tl  e.ial  bud  which  reaches  the  buccal  epithelium  posteriorly 
I  he  nasal  lumen  penetrates  into  this  bud  and  forms  the  inferior 
cul-de-sac  upon  the  greater  portion  of  its  extent  and  the  choana 
at  the  level  of  Its  posterior  extremity.  In  reptiles,  birds  and 
mammals,  the  fossette  is  prolonged  backward  in  the  form  of  a 

nlTT'  I  n  ""  ,°^  ''^'  surrounding  mesodermic  masses 
(nasal  and  maxillary  buds)  forms  a  ventral  wall,  closing  thus 
the  fossette  and  furrow  for  a  considerable  length  (primitive 
pala  e)  and  leaving  only  two  orifices,  one  antenor(  external 
nasa  orifice),  the  other  posterior  (primitive  choana  or  palatal 
tVA  "^'7"^^'^'  tins  cleft  is  closed  at  the  beginning  by 

the  bucco-nasal  membrane,  and  opens  only  secondarily  into  the 
buccal  cavity.  This  latter  enters  into  the  constitution  of  the 
definite  nasal  cavity  at  the  period  at  which  it  forms  the  second- 
ary palate  The  epithelial  budding  of  the  external  wa'.l  and 
the  fissuration  of  these  buds  bound  the  region  of  the  ridc^es 
winch  become  the  turbinals  (reptiles,  birds,  mammals).       ^ 

Ihe  very  great  extension  of  one  of  these  fissures  ends  in 
the  formation  of  the  maxillary  sinus 

The  development  of  the  ethmoid  turbinals  and  their  fusion 
b  hind  separate  from  the  nasal  cavity  a  region  which  becomes 
the  sphenoid  sinus;  the  extension  of  the  ethmoid  anteriorly 
provokes  the  appearance  of  the  frontal 

At  a  very  early  period  of  development,  a  furrow  like  evagina- 
t.on  of  the  internal  surface  of  the  nasal  cavity  forms  the  be<.iii- 
nmg  of  the  organ  of  Jacobson  (reptiles,,  mammals,  man)  ;  diis 
region  is  the  site  of  cellular  differentiation  from  the  time  of 
Its  appearance. 

The  growth  of  the  nasal  cavity  in  its  anterior  portion  (vesti- 
bular region)  IS  effected  by  fissuration  of  a  solid  epiihelial  mass 
epithelial  button)  which  is  quite  long  and  is  situated  between 
the  external  onfice  and  the  anterior  extremity  of  the  turbinals 
(reptiles,  birds,  mammals,  man). 

The  glands  appear  late. 

The  skeleton  is  primarily  cartilaginous,  it  surrounds  the  cav- 
ity and  furnishes  an  axis  for  each  turbinal.     In  tiie  superior 
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turbinal  of  birds,  the  cartilage  of  the  external  wall  forms  only 
a  simple  fold  instead  of  an  axial  lamella. 

The  cartilaginous  envelope  persists  in  this  state  in  amphib- 
ians, reptiles  and  birds  and  remains  independent  of  the  bony 
skeleton;  in  mammals,  it  is  subjected  to  the  phenomena  of  ossi- 
fication and  is  united  to  the  facial  skeleton. 

The  date  of  appearance  of  the  different  elements  of  the  nasal 
apparatus  is  indicated  in  the  following  table: 
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XLIV. 

SURGICAL   TREATMENT    OF    TUBERCULOSIS    OF 
THE  UPPER  AIR  PASSAGES  AND  THE  EAR. 

By  Ror.ERT  Levy,  M.  D., 

DENVER,   COLORADO. 

No  subject  in  medicine  possesses  a  more  extensive  or  in- 
teresting history  than  tuberculosis,  nor  can  any  disease  boast 
of  more  attempts  at  solving  the  problem  of  its  treatment  with 
less  permanent,  definite  and  satisfactory  results.  Sti'.l  out 
of  the  mass  of  suggestions  for  more  or  less  radical  lines  of 
action,  it  cannot  be  denied  that  progress  has  been  made  and 
that  many  cases  are  cured,  many  more  are  improved  and 
a  large  number  is  given  an  increased  and  comfortable 
longevity.  This  is  true  of  tuberculosis  generally,  but  it  is 
particularly  so  of  tuberculosis  of  the  upper  air  passages.  To  go 
back  more  than  a  few  years  into  the  history  of  the  treatment  of 
this  affection  is  only  of  literary  interest.  The  only  practical  re- 
sult which  followed  the  enthusiastic  advocacy  of  innumerable 
remedies  and  methods  of  treatment  was  an  occasional  valu- 
able advancement.  By  the  errors  of  overenthusiasm,  how- 
ever, we  have  profited  to  the  extent  of  being  better  able  to 
denitely  and  intelligently  apply  certain  modes  of  treatment, 
and  in  no  field  of  our  science  is  this  more  marked  than  in 
the  surgical  treatment  of  tuberculosis  of  the  throat,  nose 
and  ear. 

It  cannot  be  claimed  that  the  extravagant  hopes  of  the 
fathers  of  the  operative  management  of  tuberculosis  of  the 
upper  air  passages  have  been  fully  realized,  but  the  twenty  years 
which  have  passed  since  Krause,^  1885,  and  Heryng,-  1886, 
promulgated  their  views  have  unified  to  a  great  extent  the 
views  of  laryngologists,  and  the  pendulum  is  now  swinging 
near  a  more  rational  plane.  The  name  of  Herman  Krause 
is  indissolubly  associated  with  the  lactic  acid  treatment  of 
tuberculosis,  and  that  of  Heryng  with  operative  measures. 
These  two  methods  have,  however,  always  Ix^en  closely  asso- 
ciated, and  consequently  the  Krause-Heryng  method  covers 
more  nearly  the  surgical  treatment. 

Included  in  this  term,  so  far  as  the  upper  air  passages 
are  concerned  are,  first,  deep  incisions ;  second,  curettage ; 
third,  excision;   fourth,  galvanic  cautery;  fifth,   tracheotomy: 
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sixth.  laryni^ectom\ .  So  tar  as  the  ear  is  concerned,  opera- 
tive treatment  includes  the  same  measures  that  are  applied 
to  chronic  suppurative  processes  of  non-tuberculous  origin. 
These  surgical  procedures  have,  however,  certain  limitations 
which  are  always  largely  controlled  and  modified  by  the  char- 
acter of  the  lesions,  their  nature,  extent  and  complications, 
and  also  bv  their  primary  or  secondary  development.  Thomp- 
son states  that  "we  must  look  elsewhere  at  present  than  to 
surgical  measures  for  a  prospect  of  progress  in  the  treat- 
ment of  tuberculosis  of  the  larynx.  This  progress  is  ready 
to  hand  in  the  making  of  an  earlier  diagnosis  of  local  infec- 
tion.''^ The  early  diagnosis,  therefore,  adds  another  ex- 
tremelv  important  limitation  to  the  surgical  management  of 
these  cases.  This  is  true  not  only  of  the  larynx,  as  Thompson 
announces,  lint  it  applies  as  well  to  the  ear. 

Tuberculosis  of  the  Ear. — This  may  be  considered  as  a 
form  of  chronic  suppurative  otitis  media  with  possibilities  of 
all  the  complications  with  which  we  are  familiar.  Its  nature 
diflFers  in  that  its  attack  is  slow,  insidious  and  attended  at 
times  by  very  extensive  destruction,  due  in  large  measure 
to  the  lowered  resistance  of  the  tissues.  All  cases  of  chronic 
suppuration  of  the  -middle  ear  in  tuberculous  individuals  must 
not  be  considered  tuberculosis,  but  whether  tubercle  bacilli 
are  found  or  not  does  influence  the  indications  for  surgical 
measures.  The  vast  majority  of  suppurative  processes  in 
the  middle  ear  occurring  in  tuberculous  patients  do  not  go 
on  to  destruction  of  bone ;  therefore,  surgical  measures  have 
but  limited  usefulness.  Politzer'*  advises  operation  for  tuber- 
culous diseases  of  the  petrous  bone  when  pulmonary  tuber- 
culosis develops  in  the  course  of  a  long  standing  suppuration 
of  the  middle  ear.  while  he  advises  against  operation  when 
the  disease  of  the  bone  comes  on  in  the  course  of  a  well- 
established  j^ulmonary  lesion.  Milligan"'  advises  operation 
when  the  extent  of  the  disease  is  not  too  great  and  the  gen- 
eral condition  of  the  patient  not  too  hopeless.  The  objects 
to  be  obtained  are  the  removal  of  all  available  foci  of  the 
disease  and  the  establishment  of  efficient  drainage.  These 
two  views  should  form  a  basis  upon  which  to  build  our  in- 
dications for  treatment. 

Given  a  patient  whose  general  condition  is  fair,  whose 
temperature  and  pulse  do  not  indicate  rapidlv  progressing 
disease,  whose  hygienic,  sanitary  and  social  surroundings  are 
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favorable  and  whose  ear  lesion  consists  in  destruction  of 
bone,  an  attempt  should  be  made  to  remove  it  by  surgical 
measures.  The  nature  of  the  operation  will  depend  upon 
the  site  and  extent  of  the  lesion.  If  ossiculectomy  will  suf- 
fice it  should  be  performed,  followed  by  careful  curettage 
and  the  application  of  lactic  acid  and  antiseptic  irrigation. 
If  the  mastoid  be  involved,  a  radical  operation  is  indicated. 
Under  all  circumstances  the  two  important  considerations  to 
be  borne  in  mind  are  the  removed  of  diseased  bone  and  the 
establishment  of  free  drainage. 

Tuberculosis  of  the  Nose. — This  is  of  rare  occurrence. 
It  is  usually  seen  in  the  form  of  ulcerations  or  new  growths, 
so  called  tuberculomata.  When  seen  early,  surgical  measures 
are  followed  by  surprisingly  good  results.  Ulcerations  should 
be  thoroughly  curetted  and  lactic  acid  freely  applied.  Tuber- 
culomata should  be  removed  by  the  cold  wire  or  galvanic 
cautery  snare.  This  should  be  followed  by  thorough  curett- 
ment,  after  which  lactic  acid  should  be  freely  applied.  The 
nose  responds  more  satisfactorily  to  surgical  treatment  in 
these  cases  than  any  other  portion  of  the  upper  air  passages. 
This  is  due  to  the  fact  that  tuberculosis  of  the  nose  is  seen 
early,  that  the  lesion  is  usually  limited  and  that  it  occurs  as 
a  manifestation  of  the  more  chronic  forms  of  the  disease  un- 
attended by  high  temperature  and   rapid  pulse. 

Pharyngeal  Tuberculosis. — As  a  rule,  all  the  conditions 
which  contraindicate  surgical  intervention  in  tuberculous  pro- 
cesses exist  when  the  pharynx  becomes  involved.  The  dis- 
ease is  a  manifestation  of  a  rafjidly  progressing,  acute  process. 
It  is  associated  with  high  temperature  and  rapid  emaciation. 
It  accompanies  the  most  asthenic  form  of  tuberculosis.  Its 
local  manifestations  are  scattered  and  spread  rapidly  and 
widely.  When  we  see  a  solitary  circumscribed  ulceration  in  any 
portion  of  the  pharynx  in  a  tuberculous  individual,  it  is  well 
to  question  its  tuberculous  character.  In  the  writer's  judg- 
ment, the  curative  value  of  any  surgical  procedure  for  tuber- 
culosis of  the  pharynx  is  so  limited  that  it  may  be  practically 
discarded.  As  a  ])alliative  remedy,  oix^rative  measures  pos- 
sess some  virtue. 

The  particular  forms  of  surgical  intervention  that  arc  ap- 
plicable are  curettage  and  galvanic  cautery,  .\fter  thoroughly 
cleansing  the  ulcerated  surface  and  applying  '?()  per  cent 
cocain    solution,   the   galvanic   cautcrv   or   tin-   curetto   may   be 
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freely  used.  The  writer  prefers  to  do  as  much  at  one  sit- 
ting as  possible.  The  after-effect  may  be  rather  severe  for 
a  few  days,  but  not  much  more  so  if  a  large  surface  is  operat- 
ed upon  than  if  the  surface  is  limited.  The  relief  to  pain 
is  usually  sufficient  to  justify  the  procedure.  The  shock  to 
the  patient  is  moderate  and  is  distinctly  less  than  when  fre- 
quent operations  over  small  areas  are  performed.  The 
rationale  of  surgical  measures  where  only  palliative  results 
can  be  expected  depends  upon  the  histological  research  of 
Danzac/'  who  found  that  the  pain  in  tuberculous  ulcerations 
was  due  to  a  "proliferation  of  the  terminations  of  the 
peripheral  nervous  filaments — a  veritable  neuroma  of  regen- 
eration." By  destroying  this  proliferation  or  nervous  tumor, 
much  of  the  sensitiveness  is  relieved. 

Laryng^cal  Tuberculosis. — This  is  the  most  common  com- 
plication of  pulmonary  tuberculosis,  and  in  as  much  as  pri- 
mary lesions  of  the  upper  air  passages  are  extremely  rare, 
if  they  ever  occur,  laryngeal  tuberculosis  is  the  form  that  has 
more  generally  attracted  our  attention.  It  occurs  early  and 
late  in  the  disease,  is  attended  with  symptoms  barely  notice- 
able, as  well  as  of  such  severity  that  the  laryngeal  complica- 
tion is  the  most  important  manifestation  of  the  disease.  When, 
therefore,  Krause  and  Heryng  advocated  so  strenuously  and 
with  such  a  good  showing  surgical  treatment,  this  method 
was  hailed  with  delight  and  applied  heroica'ly  and  with  great 
radicalism.  Time,  however,  has  shown  that  like  all  other 
remedies,  operative  intervention  in  laryngeal  tuberculosis  has 
its  usefulness,  but  also  its  abuses.  Each  form  of  surgical  pro- 
cedure has  its  particular  advantage. 

Deep  Incisions. — This  procedure  is  particularly  useful 
when  there  exists  pronounced  edema  or  extensive,  uniform, 
smooth  infiltration.  The  value  of  incisions  in  edema  is  seen 
in  marked  shrinking  of  the  swelling  and  relief  in  many  in- 
stances, to  difficult,  not  necessarily  painful  delugtition  and 
to  respiratory  distress.  In  cases  of  uniform,  pale,  more  or 
less  firm  infiltration,  deep  incisions  are  principally  useful  as 
an  auxiliary  measure  to  the  thorough  application  of  lactic 
acid.  In  this  connection  one  might  refer  to  the  submucous 
injections  of  lactic  acid,  creosote  and  other  preparations,  as 
advocated  by  Major,^  ChappelF  and  others.  Such  injections, 
however,  are  but  mild  imitations  of  deep  incisions  followed 
bv   friction   with   lactic  acid. 
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Excision. — This  is  a  true  surgical  manipulation  and   is  an 
ideril  method  of  operating  upon  tuberculous  deposits.    As  such, 
its  application   is   limited  to  those  cases  in   which   there   is  a 
certainty  or  a  strong  probability  of  completely  removing  the 
entire   focus  of  disease.     It  is  here,   however^  that   we  must 
face  the  most  discouraging  feature.     The  diagnosis  is  rarely 
made  so  early  that  a  limited  involvement  of  tissue,  well  cir- 
cumscribed, manifests  itself.     The   character  of   the    lesion  as 
well   as   its   early   recognition   also  offers  an   opportunity    for 
this   surgical   measure.     The   true   tuberculous   tumor   is    fre- 
quently and    fortunately   among  the  earliest   laryngeal   mani- 
festations."     It  is  more  likely  to  be  well  localized  and  is  read- 
ily  extirpated.     The    infiltrative    or   hypertrophic    tuberculous 
manifestation  usually  invades  surrounding  structures  tO  such 
an^  extent  that  its  extirpation  would  be  a  practical  impossi- 
bility.    Not   infrequently,    however,    the   epiglottis   or   a   por- 
tion of  the  epiglottis  is   the  principal   larv^ngeal  involvement. 
The  tuberculous  focus  may  be.  in  this  instance,  satisfactorily 
removed,   the   healing  being    often     prompt    and   gratifying. 
However,  one  must  be  fairly  certain  that  the  tuberculous' pro- 
cess is  expending  itself  upon  the  epiglottis  and  not  also  upon 
contiguous   structures,   and   too   much    stress    cannot   be   laid 
upon     the    necessity    of  repeated  and  most  careful   larvngo- 
scopic  examination  before  an  operation  is  undertaken.     Even 
then   it  is   in   many   instances  absolutelv   impossible   to   deter- 
mine the   extent  of  the   infiltration.     Two   specimens   that    I 
present  herewith  are  good  examples  of  two  extremes.     The 
first  specimen   is  that  of  a   well-defined   circumscribed   tumor 
which  was  located  in  the  posterior  commissure.     Its  removal 
was  easily  accomplished,  and  so  far  as  the  larvnx  is  concerned 
the   patient   had    no   further   trouble.     The   section   as   shown 
by  the  microscope  confirmed  the  diagnosis  showing  the  pres- 
ence of  numerous  tubercle  bacilli  in  the  tissue.     The  second 
specimen   shows  extensive  tuberculous   infiltration  and  ulcer- 
ation of  the  epiglottis,  aryepiglottic  folds,  the  arytenoids,  the 
interior  of    the    larynx  and    the    subglottic    region.     A  'sec- 
tion taken  from  the  trachea  shows  abundant  tubercle  bacilli  in 
the  tissue.     This  illustrates  the  difficultv  and,  in  fact,  the  im- 
possibility of  determining  the  extent  of  the  lesion  microscop- 
ically.    One  would,  of  course,  not  advise  the  extirpation  of 
so  extensive  a  lesion  as  is  .seen  here,  but  the  conclusion  is 
forced  upon  us  that  even  though  flu-  infection  inyolye  a  mod- 
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erate  portion  of  the  larynx,  the  naked  eye  cannot  detect  its 
extent  when  we  consider  how  far  in  advance  of  the  appar- 
ent lesion  the  infection  in  this  case  was  found. 

Curcttmcnt. — This  procedure  is  probably  the  most  fre- 
quently applicable  of  all  surgical  measures.  It  is  indicated 
in  ulcerations  and  soft  excrescences.  Tuberculous  ulcerations 
may  be  classified  into  acute  or  active,  and  chronic  or  sluggish 
ulcerations.  The  acute  ulcerations  are  usually  associated  with 
marked  edema,  extensive  involvement  of  surrounding  struct- 
ures, high  temperature  and  other  manifestations  of  great 
activity  in  the  tuberculous  process.  Curettage  is  here  contra- 
indicated.  On  the  other  hand,  the  form  of  ulceration  which 
is  sluggish,  localized,  attended  with  no  marked  edema  or  con- 
stitutional evidences  of  rapidly  progressing  disease,  respond 
promptly  to  this  surgical  intervention.  After  thoroughly 
curetting,  lactic  acid  or  Lake's  formula,  of  formalin,  lactic  acid, 
carbolic  acid  and  glycerin,  should  be  thoroughly  rubbed  into 
the  parts.  Healthy  granulations  are  soon  seen  and  the  cica- 
trization of  these  ulcerations  is  a  common  result.  Other  ulcer- 
ations may  develop  and  may  be  treated  likewise.  Repeated 
and  extensive  operations  of  this  kind  may  thus  be  performed 
as  various  new  ulcerations  develop.  Frequent  cures  have 
been  reported,  notwithstanding  the  involvement  of  much  of 
the  laryngeal  structure.  The  salvation  of  this  class  is  in  the 
fact  that  the  extensive  involvement  is  not  found  at  one  time, 
but  is  developed  progressively,  each  new  development  being 
met  by  the  same  radical  surgical  measure.'"  Thoroughness 
in  this  manipulation  is  essential.  The  curette  should  be 
strong,  sharp-  and  at  the  same  time  so  delicately  constructed 
that  it  may  be  applied  to  any  portion  of  the  larynx  with  ease. 
To  meet  these  requirements  I  have  for  years  used  the  accom- 
panying instruments  with  much  satisfaction.  The  soft  papillo- 
matous excrescences  so  frequentlv  seen  in  laryngea'  tuber- 
culosis are  readily  removed  by  the  curette.  If,  however,  they 
are  of  a  large  size.  Krause's  laryngeal  forceps  may  precede 
the  curettage. 

Calvano-Cautcry. — This  is  an  extremely  useful  method  of 
bringing  about  cicatrization  of  small,  easily  accessible  tuber- 
culous ulcerations.  It  should  not  be  used  indiscriminately, 
nor  can  it  be  as  extensively  applied  as  the  curette.  The  seri- 
ous reaction  following  its  use  need  only  be  feared  where  it 
is  t(X)  vifrorouslv  and  too  cxtensivelv  used. 
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Traclicotoiny. — Xotwithstanding-  an  occasional,  sporadic, 
enthusiastic  advocacy  of  tracheotomy  for  the  cure  of  tuber- 
culosis of  the  larynx,  it  has  never  been  accepted  by  the  majority 
of  laryngologists.  Schmidt,  I  believe,  still  advocates  placing  the 
larynx  at  rest  by  this  method,  and  its  virtue  was  well  demon- 
strated in  a  case  of  most  extensive  tuberculous  disease  of 
the  lar\nx  reported  by  Mclntyre.  It  would  seem  that  this 
operation  might  be  justified  upon  rational  grounds,  but  the 
dangers  from  the  usual  complications  following  tracheotomy, 
such  as  increased  bronchitis  and  pulmonary  irritation,  must 
alwavs  be  sufficient  to  deter  one  from  accepting  tracheotomy 
as"  a  routine  measure.  It  may  possibly  be  of  more  value  in 
children,  as  recently  suggested  by  Finder."  His  fecom- 
mendation  is  based  upon  the  difficulty  with  which  intralaryn- 
geal  manipulation  ma\  be  carried  out  in  children.  A  number 
of  years  ago  I  tracheotomized  a  child  for  multiple  papillomata 
of  the  larynx.  The  tracheotomy  tube  was  retained  for  a  con- 
siderable period  of  time  during  which  the  papi'lomata  were 
being  graduall\-  removed.  The  child  developed  tuberculosis 
and  died  within  a  very  short  time  thereafter.  It  aKvaxs  seemed 
to  me  that  the  tracheal  o])ening  favored  ])ulm()nar\-  infection 
and  assisted  its  rapid  progress. 

Laryngectomy. — This  operation.  ])artial  or  complete,  will 
probably  always  be  considered  inadvisable  in  tuberculosis.  So 
dangerous  a  procedure  can  only  be  considered  when  the  dis- 
ease is  definitely  localized.  At  such  a  time  intralaryngeal 
methods  are  of  quite  as  much  avail  and  are  not  attended 
with   the   .same   dangerous  possibilities. 

SUM.MAK^  . 

First.  The  views  of  the  majority  of  laryngologists  regard- 
ing the  surgical  treatment  of  tuberculosis  of  the  upper  air 
passages  liave  been  unified  in  the  past  twenty  years. 

Second.  Surgical  measures  are  controlled  by  the  character 
of  the  lesions. 'their  nature,  their  extent  and  other  complications, 
whether  primary  or  secondary,  and  bv  the  limitations  placed 
upon  the  jwssibility  of  early  diagnosis. 

Third.  .Ml  cases  of  chronic  suppuration  of  the  middle  ear 
in  tuberculous  individuals  are  not  necessarily  tuberculous. 

Fourth.  The  objects  of  surgical  measures  in  tuberculosis 
of  the  ear  are  the  removal  of  all  available   foci  of  disease,  the 
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removal  of  diseased  bone  and  the  establishment  of  free  drain- 
age. 

Fifth.  Tuberculosis  of  the  nose  responds  readily  to  surgical 
treatment,  the  methods  used  being  curottment  and  excision  by 
cold  wire  or  galvanic  cautery  snare. 

Sixth.  Phar}Migeal  tuberculosis  is  a  manifestation  of  the 
most  asthenic  form  of  the  disease,  presenting  all  conditions 
which  contraindicate  surgical  intervention. 

Seventh.  Operative  measures  in  pharyngeal  tuberculosis 
are  only  of  palliative  value. 

Eighth.  In  laryngeal  tuberculosis,  deep  incisions  are  valu- 
able in  edema  and  in  uniform,  firm  infiltration,  their  useful- 
ness being  increased  by  rubbing  with  lactic  acid. 

Ninth.  Excision  of  tuberculous  deposits  is  limited  to  those 
cases  in  which  there  is  a  certainty  or  a  strong  probability  of 
completely  removing  the  entire  focus  of  disease. 

Tenth.  The  extent  of  the  involvement  is  often  greater  than 
can  be  determined  by  laryngoscopic  or  microscopic  examina- 
tion. 

Eleventh.  Curettment  is  valuable  in  ulcerations  and  soft 
excrescences.  The  character  of  the  ulceration  modifying, 
however,  its  applicability. 

Twelfth.  Repeated  and  extensive  operations  may  be  per- 
formed provided  the  lesions  develop  progressively. 

Thirteenth.  Galvanic  cautery  is  useful  in  small,  easily 
accessible  tuberculous  ulcerations. 

Fourteenth.  Tracheotomy  may  prove  of  value  in  children 
and  is  always  indicated  for  the  relief  of  dyspnea. 

Fifteenth.     Laryngectomy  is  probably  never  indicated. 
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ABSTRACTS   FROM  CURRENT  OTOLOGIC,  RHINO- 
LOGIC    AND    LARYNGOLOGIC    LITERATURE. 

Examination  of  the   Stuttering   Among   the    School   Children    in   the 

Netherlands. 

Dr.  G.  H.  Mulder  reports  an  examination  made  by  the 
committee  of  the  Netherlands  Laryngological,  Rhinological  and 
Otological  Society  (Tydschr.  v.  Gcneesk.,  April  28,  1906). 
Twelve  members  of  the  society  participated.  The  principals 
of  the  schools  filled  in  blanks  with  13  questions.  Of  68,914 
children,  745  were  stutterers,  that  is  1  per  cent;  of  the  36.- 
260  boys,  599  were  stutterers,  that  is  1.64  per  cent;  of  the 
32,654  girls  there  were  146  or  0.44  per  cent.  Of  the  total 
of  the  stutterers,  80.4  per  cent  were  boys  and  19.6  per  cent 
were  girls.  Mulder  considers  that  this  difference  of  the  sexes 
favors  a  hereditary  explanation,  as  is  found  in  hemophilia 
and  color-blindness.  The  smaller  number  of  the  stuttering 
girls  argues  against  psychical  infection,  as  the  female  sex 
possesses  more  the  gift  of  imitation  willingly  or  unwillingly. 
The  age  is  given  in  526  of  the  745  stutterers.  The  only 
conclusion  in  regard  to  the  grade  in  which  these  children  were 
is  that  we  do  not  find  a  large  increase  in  frequency  during 
the  school  years.  Stuttering  began  in  most  of  the  cases  before 
the  sixth  year;  of  446  stutterers,  187  began  before  they  were 
3  years  old  and  108  before  they  reached  the  age  of  6.  This 
also  in  favor  of  a  hereditary  tendency  or  congenital  defect, 
and  seems  to  presuppose  a  localized  defect  in  the  central 
nervous  system  or  in  some  center  or  in  the  mutual  connec- 
tion of  the  centers.  The  question  "do  more  stutter  in  the 
family"  was  answered  very  differently  and  insufficiently,  still 
in  216  of  the  526  cases  the  answer  was  positive.  The  general 
conditions  did  not  give  an  opportunity  for  specific  observa- 
tions ;  only  one  examiner  found  53  of  his  88  cases  "scrofu- 
lous." Of  the  523  children  examined,  221  suffered  from  a 
restricted  nasal  breathing,  through  deviation  or  thickening 
of  the  septum,  or  adenoids  (the  large  majority,  some  40  per 
cent),  or  through  enlarged  tonsils,  or  through  combinations 
of  these. 

Three  degrees  are  distinguished:  1.  Those  in  which  the 
defect  is  very  troublesome  and  is  constantly  present,  so 
that  these  children  can  do  no  errands  (90  of  the  107  stut- 
tering boys=22  per  cent;    12  of  the  88  girls=:13.5    per  cent). 
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2.  Moderate,  in  which  the  defect  is  only  now  and  then  very 
strong,  but  generally  little  troublesome  (147  boys=36.5  per 
cent;  27  girls=31  per  cent).  3.  Slight,  in  which  there  is 
little  or  no  trouble  (170  boys=41.5  per  cent  49  girls=55.5  per 
cent).  Boys  and  girls  combined,  102=22.6  percent  belong  to 
the  first  group,  174=:35  per  cent  to  the  second,  and  219=44.4 
per  cent  to  the  third.  Among  the  second  group,  many  will 
be  found  who  will  suflfer  in  the  school  or  later,  so  that  it 
is  no  exaggeration  to  state  that  one-fourth  or  perhaps  one- 
third  of  the  total  number  of  stutterers  will  need  help.  In 
the  family  of  at  least  40  per  cent  of  the  stuttering  children 
two  or  more  were  found :  these  were  mainly  brothers  or 
sisters,  but  in  many  cases  the  father  or  mother  as  well.  The 
percentage  of  children  who  have  stutterers  in  their  family 
is  still  much  larger.  In  the  large  majority,  a  distinct  nervous 
predisposition  can  be  demonstrated.  On  account  of  this  and 
other  mentioned  facts,  stuttering  can  be  considered  due  to 
a  hereditary  predisposition.  The  so-called  accidental  causes 
have  a  subordinate  significance.  A  high  percentage  of  back- 
ward children  is  found  among  stutterers.  Although  a  gen- 
eral retardation  of  the  intellectual  development  could  not  be 
stated,  still  in  stutterers,  more  than  among  the  entire  school 
population,  children  were  found  who  are  two  or  more  classes 
behind. 

The  number  of  cases  is  not  sufficient  to  show  a 
strong  connection  between  stuttering  and  left-handedness : 
some  facts,  however,  warrant  a  later  investigation. 

filaauw. 

The  Treatment  of   Hay-Fever. 

Proi-.  W.  Koster  (Tydschr.  r.  Ceneesk.,  May  19,  1906)  had 
little  success  with  Dunbar's  serum.  Koster  is  more  and  more 
convinced  that  contamination  with  pollen  of  the  graminae 
is  still  the  direct,  but  not  the  real,  cause  of  this  odd  aflFection. 
It  must  be  concluded  that  there  is  .some  change  in  the  in- 
dividual when  he  has  been  free  until  his  thirty-fifth  year  and 
then  acquires  these  symptoms  after  contact  with  pollen,  which 
disappear  after  removal  from  this  contact.  His  attention  be- 
came directed  to  the  chronic  changes  of  the  mucous  mem- 
branes which  are  found  with  so  many  sufferers  of  hay  fever, 
the  so-called  "dry"  inflammations  of  the  mucous  membranes 
of  the  eye.   nose  atul   throat.      Contact   with   pollen   produces 
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in     healthy     people     increased     production     of    mucus;     the 
mucus  partly  envelops  the  pollen  with  an  impenetrable  layer 
and,  as  far  as  it  covers  the  membrane  with  an  invisible  layer, 
makes  it  impossible  for  the  pollen  to  have  any  influence  on  the 
layer  of  nerves  and  blood  vessels.     This    reaction    does    not 
take  place  in  the  patient  with  "dry"  inflammation;   his  mucous 
membranes  are  or  become  duly  moist  but  not  mucous      The 
«)nsequence  is  that  the  pollen  may  exhibit  its  irritating  action 
Koster  recommends  the  potassium  chlorate,  which  has  a  sooth- 
mg  action  in  chronic  pharyngitis,  as  it  produces  a  clear,  some- 
what sweet  mucus.     He  uses  it  in  the  following  way:     As 
soon  as  the  irritative  symptoms  commence  or  should   begin, 
that  is  about  the  middle  of  May,  one  must  gargle  the  throat 
well  with  a  3  per  cent  solution,  then    irrigate    the     nose    by 
pouring  this  same  solution  into  it  with  a  teaspoon,  and  when 
the  fluid  is  snufifed    up     well,    spit     it     out,    and     then    the 
eyes   are  treated  with  an  eye  bath.     This  should   be    repeated 
three  times  a  day.     During     the    treatment    smoking  is    not 
allowed,  and  it  is  not  advisable  to    use    stimulating    drinks 
especially  alcoholic.     The  patient  should  keep  awav  from  dust 
and  should    walk    very    little    in    the  countrv ;  when  the  nose 
throat  or  eyes  itch,  menthol  should  be  snuffed  up,  till  the  irri- 
tation has  disappeared,  also  after  an  attack  of  sneezing.     One 
has  to  be    careful    in    not    "catching    cold,"    as    everv    affec- 
tion of  the  mucous  membranes  operates  in  favor  of 'the  hay 
fever.     Koster    uses    sometimes    insufflations    of  100    to    200 
mgr.  of   potassium    chlorate    powder    in    the    nasopharyngeal 
cavity.     It  may  irritate  the  mucous  membrane  of  the  nose  and 
throat  at  first,  but  only  for  a  few  minutes,  and  the  next  time  the 
patient  hardly   feels   anything.     The  patients   must  be  care- 
fully instructed  not  to  swallow  it,  and  care  should  be  taken 
that  not  too  much  is  resorbed,    as    otherwise    nephritis    and 
renal  hemorrhage  may  follow.     Children  should    learn    with 
a  1  per  cent  solution  of  sodium  chlorid.     The  seashore  is  ex- 
cellent when  there  is  a  sea  breeze.     The  trouble  is  increased 
by  sunshine  and   land   breeze.     Hay   fever  can  be  combated 
in  three  ways : 

1.  By   preventing  contact  of   the  pollen   of   the   graminae 
(and  most  probably  of  other  pollen)  with  the  sensitive  person. 

2.  By  making  the  person  immune  with  serum,  as  described 
by  Dunbar. 
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3.  By  treatment  of  those  mucous  membranes  on  which  the 
pollen  acts,  so  that  they  have  their  normal  means  of  defense. 

Blaauw. 

The   Course  of  the  Sigmoid  Sinus  in  the  Child's  Skull. 

RuDLOFF,  Wiesbaden  (Archives  of  Otology,  Vol.  XXXV., 
No.  2).  Macewen's  guide  for  determining  the  course  of  the 
transverse  sinus  in  the  adult  is  by  connecting  the  deepest  part 
of  the  parietal  incisure  of  the  temporal  bone  with  the  mastoid ; 
this  line  describes  the  middle  part  of  the  venous  sinus,  some- 
times its  posterior  part  on  the  left  side,  frequently  its  anterior 
margin. 

The  author  found  in  the  child  the  anterior  margin  of  the 
sigmoid  sinus  is  situated  at  a  varying  distance  posterior  to 
Macewen's  line. 

I.  At  a  level  of  the  root  of  the  zygomatic  process,  the  dis- 
tance is : 

1.  In  the  new-born,  6  mm. 

2.  In  a  child  1  year  of  age,  6  mm. 

3.  In  a  child  between  2  and  3,  10  mm. 

4.  In  a  child  of  6,  3  mm. 

5.  In  a  child  between  9  and  10,  7  mm. 

II.  At  the  level  of  the  parieto-mastoid  suture,  the  distance 
is  still  greater. 

1.  In  the  new-born,  7  mm. 

2.  In  a  child  1  year  of  age,  10  mm. 

3.  In  a  child  between  2  and  3,  17  mm. 

4.  In  a  child  of  6,  6  mm. 

5.  In  a  child  between  9  and  10,  16  mm. 

The  distance  is  greater,  the  broader  the  mastoid  process. 
In  the  new-lxDrn  the  groove  in  the  temporal  bone  is  so  shallow 
as  to  be  hardly  recognizable.  It  grows,  however,  and  at  the 
seventh  year  resembles  a  half-cylindric  groove,  while  the 
mastoid  process  extends  somewhat  backward.  As  the  groove 
becomes  deeper,  the  sinus  travels  forward  so  that  its  anterior 
margin  in  the  course  of  years  gradually  approaches  and  passes 
beyond  Macewen's  line.  Campbell. 

A  Congenital  Fibrolipoma  of  the  Palatal  Tonsil. 

Zoi,Ki,  Strassburg  (Archh'Cs  of  Otoloi^y,  Vol.  XXXV., 
No.  2).  Benign  tumors  of  the  tonsils  have  rarely  been  ob- 
served. 
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The  mother  state  that,  in  a  child  of  7  years,  she  observed 
a  tumor  in  the  throat  shortly  after  birth.  For  the  past  four 
years  there  has  been  a  disturbance  in  swallowing.  On  exam- 
ination, a  large  smooth,  pale  red  tumor,  30  mm.  in  length  and 
11  mm,  in  breadth  and  thickness,  is  seen  attached  by  a  nar- 
row pedicle  to  the  upper  part  of-the  left  tonsil. 

The  tumor  consists  of  connective  tissue  traversed  by  numer- 
ous blood  vessels  and  is  covered  by  several  layers  of  pave- 
ment epithelium,  which  become  horny  in  the  superficial  layers. 
The  tumor's  most  unusual  feature  is  an  area  of  lymphatic 
tissue,  6  mm.  in  diameter,  at  a  point  farthest  away  from  the 
tonsil,  which  contains  follicles — in  fact,  looks  like  a  piece  of 
tonsil.  Campbell. 

Otitis  Interna  Sinistra  Hemorrhagica. 
Vicarious  iVIenstruation. 

Amberg,  Detroit  (Archives  of  Otology,  Vol.  XXXV., 
No.  2).  A  woman,  aged  33  years,  in  whose  family  there  is 
no  deafness  and  who  had  had  no  prior  trouble  with  her  ears, 
on  an  August  afternoon  took  a  very  hot  bath,  in  which  she 
remained  20  minutes.  Afterwards,  stooping  forward  and 
throwing  her  hair  over  her  head  to  comb  it,  she  became  so 
dizzy  and  nauseated  on  again  assuming  the  erect  position  that 
she  had  to  lie  down  for  one  and  one-half  hours. 

She  had  just  gotten  over  her  normal,  scant,  three-day 
menstruation.  On  the  following  day,  she  noticed  a  noise  in 
the  left  ear  like  escaping  steam.  The  nausea  persisted  for 
three  days.    The  dizziness  lasted  two  and  one-half  months. 

Hearing  by  watch — right  ear.  '^-/joo  5 
left  ear,  V2oo- 

Hearing  by  low  tuning  forks  is  present  in  both  ears. 

Hearing     r  Right  ear  i  Air  7  seconds,      r  Air  5  seconds. 
by  C2  fork   l  Left  ear     I  Bone  4  seconds.  I  Bone  4  seconds. 

C5  is  heard  by  both  ears,  but  not  so  clearly  by  the  left. 

Weber  localized  to  the  right. 

Both  Mti  are  retracted  and  light  reflexes  absent. 

Gelle's  test  is  positive  for  right  ear ;  negative  for  the  left. 

Urine  examination  negative. 

Blood  shows  some  anemia. 

The  author's  diagnosis  was  a  left  labyrinthine  hemorrhage, 
of  the  nature  of  a  vicarious  menstruation.  Campbell. 
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Circulatory  Disturbances  Following  Ligation  of  the  Internal  Jugular 
Vein  in  Sinus  Thrombosis  with  Report  of  a  Case. 

Eaglkton,  Newark,  N.  J.  {Archives  of  Otology,  Vol. 
XXXV.,  No.  2).  A  boy  aged  9  years,  who,  since  an  attack 
of  scarlet  fever  five  years  ago,  has  had  intermittent  left  otitis 
media  purulenta. 

During  an  attack  of  malaria,  when  blood  examination  showed 
numerous  plasmodia  malariae,  the  ear  discharge  began  and 
disappeared. 

The  mastoid  was  opened  and  found  absolutely  normal.  The 
sinus  was  exposed  and,  well  down  towards  the  bulb,  it  was 
blackened  with  a  small  opening,  low  down,  through  which  a 
drop  of  pus  oozed. 

The  jugular  was  ligated  and  this  was  immediately  followed 
by  a  profuse  flow  of  blood  from  the  upper  wound,  soft  parts 
and  bone.  Firm  tamponage  was  necessary  to  control  this 
hemorrhage. 

On  the  following  day  there  was  marked  double  optic  neuritis 
although  none  was  present  one-half  hour  prior  to  operation 
restlessness  and  chilly  sensation.  A  general  septic  condition 
developed,  the  whole  ligated  jugular  area  was  excised,  the 
upper  portion  being  bathed  in  pus,  while  the  portion  below 
the  ligature  was  filled  with  a  firmly  organized,  non-septic  clot, 
which   extended   downwards  behind  the  clavicle. 

Great  difficulty  was  experienced  in  changing  dressings, 
because  of  the  hemorrhage  which  succeeded  any  disturbance 
of  the  firm  packing.  Lumbar  puncture  was  twice  done  and 
the  cerebellum  twice  explored  with  negative  results.  There 
formed  a  hernia  cerebri;  there  was  irregular,  projectile  vom- 
iting, vertigo,  loss  of  co-ordination  of  the  left  arm  and  leg, 
deviation  of  the  tongue,  but  no  loss  of  flesh ;  this  latter  argued 
against  the  existence  of  an  abscess,  as  in  the  experience  of  the 
author,  cerebellar  abscess  is  invariably  associated  with  a  rapid 
loss  of  flesh. 

Ten  weeks  after  the  primary  operation,  death  supervened. 

On  autopsy,  the  left  lateral,  the  torcular,  the  inner  one-fourth 
of  the  right  and  nearly  the  whole  of  the  superior  longitudinal 
sinuses  were  all  thrombosed. 

The  hernia  cerebri  involved  nearly  the  whole  of  the  left 
lateral  lobe  of  the  cerebellum,  and  extending  from  it  was  an 
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area  of  softening  involving  the  left  lateral  jwrtion  of  the  pons. 
The  author  ends  his  report  by  reviewing  the  literature  where 
jugular  ligation  had  resulted  disastrously.  Campbell. 

What  Cases  of  Chronic  Purulent  Otitis  Require  the   Radical 
Operation? 

Knapp,  New  York  (Archives  of  Otology,  Vol.  XXXV., 
No.  2).  The  trend  is  to  greater  conservatism.  Ballance  is 
the  only  one  who  still  states  that  all  cases  of  chronic  purulent 
discharge  from  the  ear  should  be  treated  by  the  complete  oper- 
ation. 

Cases  of  chronic  purulent  otitis  where  intracranial  compli- 
cations, stenosis  of  the  canal  and  acute  mastoiditis  are  pres- 
ent are  left  out  of  consideration,  because  the  wisdom  of  oper- 
ating under  these  conditions  is  self-evident. 

An  excellent  classification  is  that  adopted  by  the  Berlin  Ear 
Clinic,  where  the  cases  are  divided  into  two  groups :  dangerous 
and  non-dangerous.  In  the  former  the  bone  is  affected,  especially 
in  the  attic  and  antrum.  In  the  latter,  the  inflammation  is 
more  localized  to  the  mucous  membrane  of  the  tympanum, 
a  region  from  which  intracranial  complications  rarely  ensue. 
In  disease  of  the  tympanic  walls  proper,  little  can  be  accom- 
plished by  operation,  and  necrosis  of  the  promontory  wall  had 
better  be  left  alone. 

The  operation  is  urgent  when  symptoms  of  headache,  nau- 
sea and  vertigo  are  associated  with,  and  in  relation  to,  chronic 
purulent  otitis  where  the  bone  is  found  affected,  and  this  is 
indicated  by  the  characteristics  of  the  discharge  and  its  fetor, 
and  by  the  otoscopic  picture.  There  is  a  total  defect  of  the 
Mt.  or  the  perforation  is  marginal,  the  adjoining  portion  of 
the  annulus  eroded,  the  perforation  being  situated  next  to 
the  superior  or  posterior  wall,  i.  e.,  contiguous  to  the  attic 
and  antrum.  The  presence  of  cholesteatoma  is  an  urgent 
indication  for  operation,  unless  the  opening  of  the  accessory 
cavities  into  the  middle  ear  is  large  and  there  apparently  is 
no  tendency  to  retention. 

Operation  is  indicated  when  the  signs  of  bone  involvement 
continue  after  conservative  treatment  has  been  followed  for 
a  reasonable  length  of  time,  and  the  odor  in  the  discharge 
persists.  If  drainage  is  good,  there  is  no  urgency  for  opera- 
tion, and  one  should  hesitate  where  there  is  defective  hearing 
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The   Leucocyte  Count  in    Inflammatory  Diseases  of  the   Ear  and  of 
the  Temporal  Bone,   and    in  the  Intracranial  Complications. 

SuCKSTOKFF,  Haiiovcr,  Germany  (Archives  of  Otology,  Vol. 
XXXV.,  No.  2).  The  leucocyte  count  in  children  under  10 
years  of  age  is  higher  than  in  those  who  are  older. 

In  serous  otitis  media,  both  in  adults  and  children,  there 
is  no  increased  leucocytosis. 

In  purulent  otitis  media  in  young  children,  the  average 
leucocyte  count  was  20,150,  but  we  must  remember  that  chil- 
dren react  with  an  increased  number  of  leucocytes  to  sup- 
purations and  other  diseases. 

In  six  cases  of  chronic  purulent  otitis  media,  there  was  no 
increase  of  leucocytes. 

In  mastoiditis  without  intracranial  complications,  there  is  a 
slight  increase  in  the  leucocytes,  more  marked  in  children  than 
in  adults. 

The  reason  why  the  leucocyte  count  is  not  markedly  in- 
creased in  mastoiditis  is  probably  because  the  abscess  in  the 
mastoid  process  is  surrounded  on  all  sides  by  bone.  The  same 
is  true  in  the  case  of  thick-walled  brain  abscess,  but  when  this 
membrane  is  destroyed  at  operation,  the  body  reacts  by  in- 
crease of  leucocytes. 

In  meningitis,  Rieder  believes  that  the  absence  of  leucocytosis 
confirms  the  diagnosis  of  its  being  tubercular.  Turk  found 
that  in  purulent  cerebro-spinal  meningitis  and  in  secondary 
purulent  meningitis,  leucocytosis  was  present. 

In  two  cases  of  the  author's,  he  was  unable  to  confirm  these 
observations.  Campbell. 

Incorrect   Deductions  from    Experiments  with    Tuning-forks   on   the 
Function  of  the  So-called  Sound-conducting  Apparatus. 

Zimmerman,  Dresden  (Archives  of  Otology,  Vol.  XXXV, 
No.  3).  The  paf>er  is  a  criticism  of  that  of  Bezold,  an  abstract 
of  which  appears  in  this  number.  The  author  claims  that 
though  Bezold's  observations  are  correct  his  deductions  are 
erroneous. 

In  testing  sound  waves  of  the  lower  scale,  he  used  tuning 
forks,  which  the  normal  ear  hears  at  a  distance  of  a  few  cm. 
away  from  the  meatus,  when  he  should  have  employed  a  drum 
or  organ  pipe. 

The  author  has  recently  examined  two  patients  who  had 
been  radically  operated  upon,  where  the  ossicular  chain  was 
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wanting  and  the  region  of  the  oral  window  was  covered  by  a 
dense  membrane.  One  of  these  patients  was  able  to  hear  with 
both  ears.  The  other  was  able  to  hear  with  one  ear  the  A  tun- 
ing fork  distinctly  by  air  conduction.  The  significance  of  the 
ossicular  chain  is  not,  therefore,  that  of  a  sound  conductor  for 
the  deep  tones,  but  it  acts  as  an  accommodative  apparatus, 
which  is  necessary.  Campbell. 

Symptoms   and   Treatment   of   Sinus  and   Jugular  Thrombosis  with 
the   Report  of  Five  Cases. 

Kennon,  Norfolk,  Va.  {Archives  of  Otology,  Vol.  XXXV, 
No.  3).  The  temperature  in  this  affection  is  that  peculiar  to 
pus  absorption;  if  typical,  it  is  characterized  by  a  sudden  rise 
followed  by  an  equally  sudden  fall.  In  several  instances  of 
the  observed  cases,  there  was  a  gradual  rise  followed  by  a 
gradual  fall,  extending  over  a  period  of  from  6  to  12  hours. 

Chill  may  vary  from  a  pronounced  rigor  to  merely  chilly 
sensations  of  the  extremities.  It  occurred  only  once  in  the 
five  cases  reported. 

Pulse  is  usually  rapid ;  it  rarely  gets  back  to  normal  even 
though  the  temperature  does  so. 

Optic  neuritis  is  rare ;  it  is  more  frequent  in  cases  of  epidural 
abscess  than  in  sinus  thrombosis. 

The  presence  or  absence  of  pulsation  is  of  no  significance  in 
determining  a  thrombus ;  granulations  on  the  sinus  wall  argues 
against  its  involvement,  for  this  is  a  barrier  which  nature  has 
thrown  out  between  the  infective  process  and  the  blood  cur- 
rent. The  aid  to  diagnosis  by  palpation  is  in  many  cases  most 
misleading. 

Rapidity  of  operation  is  of  great  importance.  The  patients, 
very  frequently,  are  exhausted  by  disease  and  bear  the  anes- 
thetic badly.  If  the  temperature  be  indicative  of  sinus  involve- 
ment, open  it  at  the  time  of  the  mastoid  operation.  Should  the 
thrombus  be  situated  in  the  bulb,  either  primarily  or  second- 
arily, at  once  expose  and  resect  the  jugular  from  the  facial 
downward,  while  the  upper  end  of  the  vein  is  brought  out  of 
the  upper  angle  of  the  wound.  The  neck  wound  is  left  open 
and  heals  by  granulation,  the  edges  being  approximated  by  ad- 
hesive strips.  Campbell. 
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The   Functional    Examination   of  the    Hearing   with    Tuning-forks    in 

Monolatera!   Deafness,  with  Deductions  on  Bone  Conduction 

and  the  Function  of  the  Sound-conducting  Apparatus. 

Bezold.  Munich  (Arcluz-es  of  Otology,  Vol.  XXXV,  No.  3). 
In  an  examination  of  four  patients  with  a  labyrinth  defect  on 
one  side,  while  the  other  side  was  healthy,  and  in  three  with  a 
labyrinth  defect  on  one  side  with  the  other  side  deaf,  by  means 
of  the  continuous  tone  series,  the  author  was  able  to  show  that 
the  supposed  hearing  of  the  ear  without  a  labyrinth  is  nothing 
but  the  reflex  of  the  hearing  of  the  other  healthy  or  partly  de- 
fective ear,  brought  about  by  the  impossibility  of  excluding 
the  healthy  ear  during  the  examination. 

This  reflex  is  situated  exclusively  in  the  upper  part  of  the 
tone  series,  and  extends  from  the  marked  octave  to  the  upper 
hearing  limit  of  the  normal  ear.  The  lowest  tone  limit,  which 
is  heard  for  a  moment  only  by  the  ear  without  a  labyrinth  is 
situated  between  a^  and  a  on  the  Bezold-Edelmann  tone  series. 

To  demonstrate  one-sided  deafness,  if  one  finds  that  the  mid- 
dle tone  of  the  scale  a^  is  not  perceived  or  only  slight  so,  and  at 
the  same  time  the  lowest  part  of  the  scale  which  is  examined 
with  a  few  deep  forks  without  overtones  is  found  wanting, 
then  we  may  assume  deafness ;  if  in  the  case  of  middle-ear 
suppurations,  the  hearing  for  some  of  these  tuning-forks  was 
previously  good,  then  in  case  of  their  defect  it  can  be  assumed 
that  the  suppuration  has  extended  to  the  labyrinth. 

In  the  examination  of  the  four  cases  without  a  labyrinth  but 
with  the  other  ear  intact,  the  tuning  forks  of  the  entitre  scale  up 
to  a^  were  not  perceived  even  when  the  tuning  forks  were 
brought  in  direct  proximity  to  the  ear  without  a  labyrinth. 

As  regards  the  upper  half  of  the  scale,  the  perception  takes 
place  through  the  Mt.  and  the  sound-conducting  chain,  as  the 
auditory  canal  on  the  hearing  side  cannot  be  closed  sufficiently 
tight  in  order  to  exclude  the  sound  waves  of  the  upper  tones. 
As  to  the  importance  of  the  sound-conducting  apparatus  for 
the  transmission  of  the  lower  part  of  the  scale,  we  know  that 
without  this  apparatus  hearing  by  air  conduction  is  impossible 
up  to  the  treble  octave.  Campbell. 

Two  Cases  of  Grave  Complication  of  Purulent  Ear  Disease 
Operated  Upon  and  Reported. 

Barr,  Glasgow  {Archives  of  Otology,  Vol  XXXV,  No.  3). 
1.  A  fatal  case  of  septic  thrombosis  of  the  lateral  sinus,  sec- 


RHINO-LARYNGOLOGIC   LITERATURE.  603 

ondary  to  chronic  otitis  media  purulent  a  in  the  left  ear,  and 
complicated  with  septic  infarctions  in  the  right  lung. 

A  little  girl,  aged  7,  had  a  copious  fetid  discharge  from  the 
left  ear  lasting  one  year.  Prior  to  admission,  she  had  many 
severe  rigors,  with  oscillations  of  temperature  from  normal  to 
104°  F.  She  complained  of  frontal  headache,  pain  in  the  left 
side  of  the  neck.  Moist  rales  and  tubular  breathing  was  noted 
about  the  inferior  angle  of  the  right  scapula. 

On  the  radical  mastoid  operation  being  done,  the  sigmoid 
sinus  was  exposed  and  found  converted  into  a  yellowish 
sloughy-looking  mass,  surrounded  by  and  partly  filled  with 
pus.  The  bulb  contained  a  solid  thrombus.  The  sinus  was 
opened  and  cleared  of  thrombi  but  the  pulmonary  symptoms 
continued  to  increase. 

On  post  mortem  examination,  the  septic  infarcts  in  the  right 
lung  showed  the  presence  of  pneumococci,  streptococci  and  an 
unrecognized  large  bacillus. 

2.  A  case  of  otitic  extradural  abscess,  associated  with  paraly- 
sis of  the  sixth  cranial  nerve  and  double  optic  neuritis ;  opera- 
tion and  recovery. 

A  boy,  aged  17,  with  purulent  right  middle-ear  disease  for 
16  months,  came  to  the  hospital  on  account  of  headache, 
diplopia,  paralysis  of  the  external  rectus  and  double  optic 
neuritis. 

On  radical  mastoid  operation  being  done,  cholesteatomatous 
masses  were  cleared  out  from  antrum,  aditus  and  attic  of 
tympanum. 

The  sinus  wall  was  covered  with  granulation  tissue  and  pus, 
but  as  there  were  no  signs  of  general  septic  infection  it  was  not 
opened.  The  sixth  nerve  paralysis  gradually  passed  off  after 
operation  but  the  optic  neuritis  was  progressive ;  vision,  how- 
ever, so  far  is  unimpaired.  Campbell. 

Infective  Sinus  Thrombosis,  the  Varieties  of  General   Infection 
and  Treatment. 

Arnold  Knapp,  New  York  (Archives  of  Otology,  Vol. 
XXXV,  No.  3).  One  distinguishes  two  forms  of  wound  in- 
fection from  pyogenic  organisms.  First,  the  form  character- 
ized by  metastases,  with  interrupted,  transient  infection  of  the 
general  circulation — pyaemia ;  and  second,  the  form  without 
metastases,  with  continuous  toxic  and  bacterial  infection  of 
the  general  circulation. 
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The  first  form  usually  is  produced  by  staphylococci,  strepto- 
cocci, rarely  pneumococci,  while  in  the  second  the  streptococcus 
is  most  frequently  found. 

Theoretically,  one  may  speak  of  a  bacterial  general  infection 
(bacteremia)  or  of  a  toxic  general  infection  (toxemia)  accord- 
ing as  the  one  or  the  other  factor  predominates.  In  the  bac- 
terial general  infection,  the  bacteria  increase  in  the  blood  (sep- 
ticemia). In  the  toxic  form,  as  in  tetanus,  the  toxins  develop 
at  the  site  of  infection  and  spread  over  the  body. 

If  at  operation  one  finds  periphlebitis  of  the  sigmoid  sinus, 
which  has  caused  no  symptoms  or  remittent  fever  and  chills, 
one  is  justified  in  not  attacking  the  sinus,  but  awaiting  the  out- 
come of  the  mastoid  operation. 

If,  however,  the  sinus  shows  changes  in  consistency  and  col- 
or suggestive  of  thrombosis,  with  the  signs  of  phlebitis,  and 
the  symptoms  point  to  a  general  infection,  the  sinus  must  be 
explored,  after  being  laid  bare  from  the  upper  knee  to  near  the 
bulb.  If  the  proximal  end  of  the  thrombus  is  near  the  bulb 
and  is  disintegrated,  or  where  the  general  infction  is  severe 
even  though  the  proximal  end  looks  healthy,  the  jugular  vein 
should  first  be  ligated  at  a  point  above  the  facial  vein. 

If  the  sinus  wall  be  affected  (phlebitis),  a  parietal  clot  is 
presumably'  present.  In  such  a  case,  treatment  varies  accord- 
ing to  the  gravity  of  the  systemic  infection. 

Primary  bulb  thrombosis  can  usually  only  be  diagnosticated 
by  exclusion  in  the  presence  of  systemic  infection,  when  the 
sigmoid  and  other  accessible  sinuses  seem  normal  and  contain 
fluid  blood.  Campbell. 

On   Post-operative  Pyocyaneus  Perichondritis  of  the  Auricle. 

Tatsusaburo  Sarai,  Japan  (Archives  of  Otology,  Vol. 
XXXV,  No,  2).  One  of  the  most  unpleasant  complications 
of  post-operative  ear  cases  is  perichondritis  caused  by  the  bacil- 
lus pyocyaneus.  This  obstinate,  painful  inflammation  fre- 
quently leads  to  ugly  thickening  or  deformity  of  the  auricle. 

The  author's  case  was  that  of  an  anemic  girl  of  17,  upon 
whom  a  radical  mastoid  operation  had  been  performed.  Three 
weeks  later  the  presence  of  the  bacillus  pyocyaneus  was  sus- 
pected from  the  color  and  the  odor  of  the  pus.  The  dressing 
of  the  wound  cavity  was  changed  from  moist  to  dry,  but  before 
introducing  the  dry  packing  a  pledget  of  gauze  saturated  in 
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2  per  cent  silver-nitrate  was  introduced  into  the  ear  for  10 
minutes.  This  is  a  procedure  which  has  been  extremely  serv- 
iceable in  similar  cases  in  the  Rostock  Ear  Clinic. 

A  few  days  after  the  pyocyaneus  had  been  observed,  the 
auricle  began  to  swell,  with  darting  pains  and  a  slight  rise  of 
temperature.  In  a  few  days,  the  cavity  and  cymba  conchae 
were  obliterated  by  the  swelling  and  the  inflammation  extended 
to  the  anterior  part  of  the  helix.  There  was  no  further  exten- 
sion of  inflammation,  but  two  weeks  later  fluctuation  was  found 
in  the  cavity  of  the  concha.  This  point  was  incised  and  thin 
flocculent  pus  escaped.  This  pus  when  examined  was  found 
to  contain  the  bacillus  pyocyaneus  in  pure  culture. 

No  cartilage  was  thrown  off  but  a  decided  thickening  of 
the  cavity  and  cymba  concha  remained. 

Campbell. 


^^  d^  /yi,...<.^^{^^-^^^J 


ANNALS 

OF 

OTOLOGY,    RHINOLOGY 

AND 

LARYNGOLOGY. 

FRAENKEL   FESTSCHRIFT   NUMBER. 

VOL.  XVII.  DECEMBER,  1906.  No.  4. 

XLV. 

WIDMUNG  DER  AMERIKANISCHEN  FESTSCHRIFT 

AN  DEN  HERRN  GEHEIMEN  MEDICINALRATH, 

PROFESSOR  DR.  B.  FRAENKEL, 

vox  Dr.  Otto  Freer. 

HOCHVEREHRTER    MeISTER  : 

In  dieser  Sammelschrift  begriis-sen  die  Hals-  und  Nasenartze 
der  \'ereinigten  Staaten  Sie  als  Fiihrer  in  unserer  edlen  Wis- 
sentschaft,  voll  des  Dankes  fiir  das  Grosse  das  Sie  als 
ForscFier  und  Lehrer  geleistet  haben.  Doch  nicbt  allein  dieses 
wurdigen  wir  in  Ihnen  sondern  wir  erkennen  auch  mit  Begeis- 
terung  den  veredelndenEinflussIhresStrebens  auf  dasGedeihen 
der  Laryngologie  und  Rhinologie  an,  dcnn  das  Beispiel  ernster, 
streng  wissentschaftlicher  Arbeit  das  Sie  den  laryngologischen 
Schriftstellern  der  Welt  gegeben  haben,  hat  sie  angespornt 
ahnlich  Gediegenes  zu  schaffen  und  gleichsam  als  ob  Sie  ihnen 
prufend  zur  Seite  standen,  Halbheit  und  01>erflachHchkeit  in 
ihrem    Tliun    und    Denken    zu    vennoiden.       ihr  Arclr.w  eine 
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Schatzkammer  fur  das  \'orzuglichste  in  unserem  Fache  und 
der  Ausdruck  Ihres  nur  das  Beste  erwahlenden  Wesens,  hat 
Sie  uns  Allen  nahe  g-ebracht,  so  dass  auch  dioicn'<;en  von  uns 
welche  nicht  des  Gliick  batten  Ibnen  zu  begegnen  dennoch  das 
Gefiihl  Ihrer  freundlicb  ermahnenden  und  ermuthigenden 
Gegenwart  im  Geiste  haben.  Auf  solche  Weise  arbeiten  Sie 
nicht  allein  mit  eigenem  Denken  sondern  Sie  leiten  den 
Gedankengang  und  die  Arbeitsweise  vieler  Jiinger  in  alien 
Landern  und  begeistern  sic  ihre  bestcn  Krafte  der  Forschung 
zu  widnien.  Lange  nach  dem  wir  Al'.e  von  der  Erde  ver- 
schwunden  sein  werden  wird  Ihr  Archiv,  welches  auf  alle 
Zeit  Ihren  Namen  tragen  sollte.  ein  immer  wachsender  Schatz 
fiir  die  Nachwelt  sein.  Sein  hochwissentschaftlicher  Stand- 
punkt  hat  nicht  wenig  dazu  beigetragen  die  Laryngologie  zum 
selststandigen  Fache  emporzuheben  und  sie  davor  zu  bewahren 
ein  blosses  Anhangsel  der  Otologie  oder  gar  der  Ophthalmo- 
Otologie  zu  sein.  Es  ist  aber  noch  viel  zu  thun  um  fiir  die 
Hals  und  Nasenwissentschaft  die  ihr  gebiihrende  Wiirdigung 
zu  erlangen  und  mogen  Ihnen,  Herr  Geheimrath,  noch  viele 
Jahre  gegeben  werden,  als  unser  leitender  Geist,  der  Laryn- 
gologie und  Rhinologie  Gleichberechtigung  neben  ihren  stolzen 
Schwestern  in  der  Medizin  zu' verschaffen. 


XLVI. 

BERNHARD   FRAENKEL  — WHAT   HE   HAS   DONE 
FOR  RHINO-LARYNGOLOGY. 

By  W.  Freudenthal,  M.  D., 

NEW    YORK. 

Earlv  in  June,  when  the  writer  prepared  for  a  long  journey 
to  Arizona,  New  Mexico,  etc.,  a  prominent  German  physician 
invited  him  to  dinner  on  board  his  steamship  —  a  dinner 
which  he  gave  in  response  to  many  courtesies  received  from 
American  colleagues.  When  the  writer  declined  on  account 
of  his  contemplated  journey  to  Arizona  the  next  day,  the 
Doctor  jokingly  remarked,  "O,  you  mean  that  mythical  land 
where  the   '  kicker  '   grows." 

I  do  not  need  to  assure  my  readers  that  Arizona  is  not 
mythical,  but  real ;  nor  was  my  trip  a  myth,  but  a  fact.  After 
I  had  left  New  York  it  was  decided  to  celebrate,  in  this  coun- 
try, the  seventieth  birthday  of  Professor  Bernhard  Fraenkel 
by  a  special  number  of  the  Annals  dedicated  to  him.  Hence, 
I  have  prepared  my  contribution  rather  in  a  hasty  way.  Part 
of  it  was  written  while  camping  at  an  altitude  of  about  ten 
thousand  feet  on  the  bank  of  the  beautiful  Ruidoso  River,  in 
New  Mexico,  nearly  three  thousand  miles  away  from  my 
home.  The  rest  was  completed  after  my  return  to  New  York 
with  the  aid  of  some  data  kindly  furnished  to  me  by  Dr.  A. 
Alexander  of  Berlin.  The  shortcomings  of  an  article  written 
under  such  circumstances  are  naturally  very  great,  and  in 
this  instance  they  arc  much  to  be  regretted,  in  view  of  the 
high  esteem  which  I  hold  for  my  distinguished  friend  and 
teacher,  Professor  Fraenkel.  If  the  time  had  not  been  so 
very  limited,  perhaps  something  better  would  have  been  pre- 
sented. 

Bernhard  Fraenkel  was  born  on  November  17th,  1836,  at 
Elberfeld,  in  Rhenish  Prussia.  He  received  his  preliminary 
education  at  the  "  Gymnasium  "  of  that  place,  and  went  in 
18r)5  to  the  University  of  Wiirzburg  to  pursue  his  medical 
studies,   and  a   year  later  to   lierliii,   where  he   has   remained 
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since.  In  1859  he  was  p^raduated  at  Berlin,  his  thesis  bein_e^ 
on  perityphlitis,  dedicated  to  the  well-known  ophthalmogist, 
Carl  Pa.e^enstecher,  of  Elberfeld,  to  whom  he  felt  much  in- 
debted. 

Throug^h  Pagenstecher  he  became  acquainted  with  Pro- 
fessor Virchow.  in  whose  patholog'ic  institute  he  received 
a  great  impetus  for  scientific  research.  He  became  especially 
acquainted  with  Virchow's  assistant,  Professor  Julius  Cohn- 
heim.  It  is  undoubtedly  due  to  this  early  training  in  the 
microscopic  field  that  Fraenkel  later  on  did  such  excellent 
work  on  the  normal  and  pathologic  histology  of  the  larynx. 

Together  with  Cohnheim  he  studied  difTerejit  phases  of 
tuberculosis  as  early  as  lSr!S-()9,  evidence  of  which  is  to  be 
found  in  his  paper  published  in  the  Berliner  klin.  Woch.,  No. 
1,  1872,  entitled.  "Further  Observations  on  Tuberculosis  of 
the  Choroidea."  Among  Fraenkel's  other  teachers  were  such 
men  as  Koelliker,  Johannes  Miiller,  Virchow,  Langenbeck, 
Traube,  du  Bois  Reymond,  Griife  and  Henoch. 

In  1871  Fraenkel  took  part  in  the  Franco-Prussian  war, 
and  upon  his  return  he  established  himself  as  "Privat  Dozent" 
at  the  I^niversity  of  Berlin  in  the  Department  of  Rhinolaryn- 
gology,  and  worked  there  in  company  with  George  Lewin, 
Tobold  and  Waldenburg.  As  the  result  of  Czermak-Tiirck's 
teachings  with  the  laryngeal  mirror  in  Austria,  as  w^ell  as 
Voltolini's  first  observations  in  this  field  in  Germany  and 
Victor  von  Bruns'  first  successful  removal  of  a  tumor  from 
the  larynx  per  vias  naturales,  he  was  led  to  devote  his  time 
principally  to  laryngology.  Still,  he  had  started  as  a  general 
practitioner,  and  remained  one  for  quite  some  time.  I  be- 
lieve even  now  he  still  has  some  general  practice. 

In  1873,  he  was  made  Visiting  Chief  of  the  Internal  Divi- 
sion of  the  Augusta  Hospital,  a  position  now  held  by  no  less 
a  man  than  Professor  Ewald  of  Berlin.  Soon,  however,  he 
resigned  this  position  and  devoted  himsellf  exclusively  tlo 
work  in  laryngology  in  a  private  clinic  which  he  established. 
For  many  years  this  dispensary  was  maintained  solely  by 
him  in  his  private  residence  in  a  fashionable  neighborhood 
near  Unter  den  Linden  in  Berlin,  at  a  great  expenditure 
of  time  and  money.  It  is  a  source  of  great  pleasure  to  me 
to  recollect  the  many  pleasant  instructive  hours  I  spent  there 
under  him.  Finally,  at  his  urgent  and  continued  request, 
the  government  established  a  university  dispensary,  and  when 


WHAT  FRAENKEL  HAS  DONE  FOR  RHINO-LARYNGOLOGY.     611 

it  was  opened  in  1887  Fraenkel  was  made  its  director.  Only 
a  few  years  ago,  May  2nd,  1901,  a  clinic  with  a  large  num- 
ber of  beds  was  opened  at  the  Charite  Hospital. 

Thus  he  was  enabled  to  give  up  his  private  clinic  after 
having  obtained  governmental  recognition  of  the  fact  that 
laryngology  was  entitled  to  the  same  privileges  as  other 
branches  of  medicine  which  had  previously  been  established. 
In  spite  of  this,  Fraenkel,  who  in  1887,  had  received  a  title 
of  Professor,  was  later  appointed  extraordinary  professor 
at  the  University  of  Berlin.  Why  he  was  not,  like  the  pro- 
fessor of  ophthalmology,  made  an  ordinary  professor  at  that 
university,  I  do  not  know.  At  least,  I  am  sure  we  all  be- 
lieve that  laryngology  is  of  equal  importance  with  ophthal- 
mology. Still,  Fraenkel  had  every  reason  to  congratulate 
himself  on  his  achievemicnt  so  far,  and  no  doubt  his  suc- 
cessor will  find  it  easier  to  secure  for  laryngology  the  full  rec- 
ognition to  which  it  is  entitled.  At  any  rate,  Fraenkel  was 
the  first  laryngologist  to  receive  the  extraordinary  professor- 
ship in  Germany. 

Fraenkel  was  married  happily  until  1888.  when  his  wife 
died  of  cerebro-spinal  meningitis,  which  she  contracted  while 
visiting  one  of  her  servants  at  the  hospital. 

It  is  difficult  to  do  justice  to  all  that  Fraenkel  has  achieved  in 
laryngology.  I  shall,  therefore,  limit  myself  to  only  the  most 
important  features  of  his  life  work.  Probably  all  of  us  have  read 
his  work  on  diseases  of  the  nose  and  larynx,  published  early  in 
the  seventies  in  von  Ziemssen's  Handbook.  In  this  book  are  de- 
scribed a  great  many  instruments  originated  by  him  which 
are  still  used — for  example,  his  nasal  speculum  and  tongue 
depressor.  To  mention  one  point  only,  I  will  say  that  in 
the  chapter  on  ozena  Fraenkel  describes  this  condition  so  ac- 
curately and  carefully  that  it  still  serves  as  a  model.  In  a 
paper  read  before  the  International  Medical  Congress  at 
Madrid,  the  writer,  after  careful  studies,  reached  exactly  the 
same  results  regarding  ozena  that  Frankel  had  published 
about  thirty  years  earlier.  It  seems  as  if  the  majority  of 
authors  nowadays  coincide  with  his  views  on  this  subject. 

Fraenkel  was  the  first  to  publish  his  observations  on  what  he 
called  benign  mycosis  of  the  pharynx  {Berliner  klin.  Woch., 
page  94,  1873).  Since  then,  we  know  that  there  is  such  an 
affection  as  pharyngomycosis  leptothricia  benigna.  His  con- 
tributions in  Eulenburg's  Real  Encyclopedia  are  very  numer- 
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ous.  In  1886  he  demonstrated  the  infectious  nature  of  lacunar 
tonsillitis,  and  by  invitation  read  a  paper  on  that  subject  be- 
fore the  Laryn£:;:ological  Section  of  the  British  Medical  Asso- 
ciation, July  30th,  1895.  He  has  always  tried  to  interest  his 
students  in  the  question  as  to  how  far  Waldeyer's  lymphatic 
ring  is  to  be  regarded  as  a  portal  for  infections,  and  subse- 
quently E.  Meyer  published  "Bacteriologic  Findings  in 
Lacunar  Angina  "  and  "Fibrinous  Rhinitis,"  both  of  which 
articles  appeared  in  Fraenkd's  Archives. 

Next  to  Voltolini,  Fraenkel  was  the  first  to  call  attention 
to  the  connection  between  nasal  afifections  (polypi)  and  asthma 
{Berliner  klin.  Woch.,  No.  16,  1881).  For  years  afterwards, 
the  question  of  reflex  neuroses  in  laryngology  dominated  all 
others,  and  now  that  this  subject  has  been  cleared  up  we 
recognize  the  great  debt  we  owe  to  Bernhard  Fraenkel  for 
his  contributions  in   this   field. 

Among  other  articles  belonging  to  this  category,  I  would 
mention  the  one  on  "  Hyperesthesia  of  the  Nasal  Mucosa  " 
{Berliner  klin.  Woch.,  No.  15,  1901)  on  "Railroad 
Coryza,"  and  several  notes  in  the  International  Centralhlatt 
fUr  Laryngologie  for  1887,  etc. 

I  must  not  omit  to  mention  also  the  following  papers  •  "On 
Empyema  of  the  Antrum"  {Berliner  klin.  Woch.,  No.  11, 
1887);  "On  the  Submucous  Application  of  Cocain  "  {Ther. 
Monatsch.,  March.  1887)  ;  "Rhinologic  Operations  During 
the  Era  of  Cocain"  {D.  med.  Woch.,  No.  51,  1889)  ;  "On 
Tracheotomy  Without  General  Narcosis  with  Local 
Anesthesia"  {Berliner  klin.  Woch.,  No.  23,  1898). 

Important  are  also  his  contributions  on  (1)  "Carcinoma 
of  the  Larynx";  "First  Removal  of  Carcinoma  of  the  Larynx 
per  Vias  Naturales:  Cure"  {Ceiitralb.  f.  Chir.,  No. 
24,  1886)  ;  (2)  "First  Cure  for  Cancer  of  the  Larynx 
by  Removal  per  Vias  Naturales"  {Langenbeck's  Archiv.,  Vol. 
XXXI\',  1886);  (3)  "Cancer  of  the  Larynx:  Its  Diagnosis 
and  Treatment"  {D.  med.  Woch.,  No.  1,  1889)  ;  (4)  "The 
Intralaryngeal  Treatment  of  Cancer  of  the  Larynx  "  {Archiv. 
f.  Laryn.,  Vol.  VI)  ;  (5)  "  Pachydermia  and  Carcinoma,  etc." 
(Archiv.  fiir  Laryn.,  Vol.  XIII)  ;  (6)  "  Pachydermia  of  the 
Larynx :  Its  Histology,  Pathologic  .Anatomy  and  Pathology" 
(Archiv.  fiir  Laryn.,  \'o\.  II). 

Fraenkcl's  studies  in  the  histology  of  the  laryn.x  were 
extensive,  and  at  one  of  the  meetings  of  the  Berlin  Laryngo- 
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logical  Society  he  made  the  assertion  that  the  glands  of  the 
vocal  cords  were  responsible  for  singer's  nodules.  His  ob- 
servations have  not  been  published,  but  Fraenkel  caused  his 
assistant,  Dr.  Arthur  Alexander,  to  pursue  these  studies,  and 
he  has  embodied  the  results  in  "Histologic  Contributions 
to  the  Formation  of  Benign  Neoplasms  of  the  Vocal  Cords," 
of  which  so  far  only  two  parts  have  been  published,  and 
these  are  written  in  a  very  able  and  exhaustive  manner. 

Fraenkel  also  stimulated  studies  in  paralysis  of  the  vocal 
cords,  and  his  experiments  with  Professor  Gad  are  some- 
times called  historical.  In  1896  he  founded  the  Archiv.  fiir 
Laryngologie,  of  which  eighteen  volumes  have  so  far  ap- 
peared, and,  with  all  due  respect  to  similar  journals,  it  must 
be  acknowledged  that  it  is  still  the  most  important  of  them 
all. 

His  interest  in  tuberculosis  dates  back,  as  mentioned  before, 
to  his  studies  with  the  celebrated  Professor  Cohnheim,  and 
his  later  work  on  this  subject  is  very  prominent.  Very  few 
of  us  know  that  in  the  impulse  given  by  some  of  our  Ger- 
man colleagues  to  the  modern  movement  in  tuberculosis, 
Fraenkel  was  the  leading  spirit  —  although  as  a  member  of 
the  Board  of  Directors  of  the  German  Central  Committee  he 
has  during  all  these  years  modestly  kept  himself  in  the  back- 
ground, so  that  only  a  few,  a  very  few,  are  aware  of  his 
activity  in  that  direction.  That  he  was  really  the  moving 
spirit  is  evidenced  by  the  speech  of  the  presiding  officer  of 
the  Berlin  Congress,  Prince  von  Ratibor,  who  in  his  toast 
to  Fraenkel  spoke  somewhat  as  follows :  "Although  every 
one  was  alive  to  the  importance  of  such  a  congress  and  nature 
of  its  results,  still  there  was  one  man  who  made  this  idea 
a  reality — 'Bernhard  Fraenkel — and  I  wish  to  give  expres- 
sion to  the  feeling  of  gratitude  we  all  owe  to  him." 

When  we  consider  that  this  first  Congress  on  Tuberculosis 
was  followed  by  others  of  equal  importance,  namely  those 
of  Naples  in  1900,  London  in  1901  and  Paris  in  1905,  and 
that  out  of  these  congresses  was  developed  the  idea  for  a 
combined  battle  of  all  nations  against  tuberculosis,  and 
when  we  furthermore  consider  how  much  good  has  already 
been  accomplished  in  this  direction,  we  can  better  appreciate 
the  great  good  already  derived  from  the  zeal  of  Professor 
Fraenkel.  That  this  battle  against  tuberculosis  will  benefit 
also  laryngeal  tuberculosis.  I  have  no  doubt,  although  I  must 
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admit  that  in  tliis  State  there  are  many  sanatoria  which  do 
not  admit  cases  of  laryngeal  tuberculosis,  holding  the  peculiar 
view  that  it  indicates  an  advanced  stage  of  the  tubercular 
process,  and  that  sanatoria  have  not  been  established  to  treat 
so-called  incurable  cases. 

Fraenkel  was  the  first  to  see  miliary  tubercles  in  the  mucosa 
of  the  larynx,  and  he  described  them  in  Berliner  klin.  Woch., 
No.  4,  1883.  \'irchow  afterwards  remarked  that  for  the 
study  of  miliary  tuberculosis,  no  organ  was  better  adapted 
than  the  larynx.  Since  that  time  everyone  has  often  observed 
such  tubercles. 

Fraenkel  was  much  interested  in  Koch's  bacillus,  and  his 
studies  evolved  a  new  method  for  staining  the  tubercle  bacillus. 
This  was  in  the  year  1884  (see  Berliner  klin.  Woch.,  No. 
13).  Unfortunately  Gabbet  made  an  unimportant  modi- 
fication of  this  method,  which  he  published  in  1891,  and 
which  now  goes  under  his  name,  but  this  is  unfair,  for  Fraenkel 
deserves  the  credit  for  it. 

His  articles  on  the  prophylaxis  of  tuberculosis,  etc.,  are 
numerous,  and  it  would  take  a  long  time  to  mention  them 
all. 

Fraenkel  is  the  chairman  and  founder  of  the  Berlin  Laryn- 
gological  Society,  the  meetings  of  which  are  held  in  his  clinic 
in  the  Charite.  In  spite  of  his  seventy  years,  he  is  still  one 
of  the  most  active  members  of  that  society.  I  understand 
that  such  active  participation  in  scientific  proceedings  is  not 
so  common  in  other  countries,  and  that  in  one  of  the  largest 
cities  of  the  Union  the  older  members  are  never  present  in 
our  special  societies !  I  think  we  can  all  learn  a  great  deal 
also   in  this   respect   from    Professor   Fraenkel. 

In  making  these  few  notes  on  Fraenkel's  life  and  his  con- 
tributions to  our  special  literature,  I  have  not  mentioned  his 
many  papers  on  general  medicine  and  literature  in  general. 
We  can  appreciate,  however,  how  much  he  has  accomplished 
to  establish  a  jirominent  position  for  laryngology  in  Germany, 
and  in  this  respect  he  has  achieved  more  than  any  other  mail 
before  him.  I  am  sure  that  all  our  German  colleagues  look 
up  to  him  with  pride  for  that  alone.  But  it  is  not  only  the 
man  of  science  and  literature  that  we  celebrate  to-day,  but 
the  honest,  upright  man  who  has  the  rare  faculty  of  inspir- 
ing his  assistants  and  co-workers  to  renewed  activity  in  the 
field  of  laryngology.     So  long  as  there  is  scientific  research 
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in  that  "  little  corner "  of  medicine  which  we  call  laryn- 
gology, so  long  the  name  of  Bernhard  Fraenkel  will  not  be 
forgotten;  and  I  know  that  our  American  confreres  take  as 
much  pride  and  pleasure  in  the  celebration  of  his  seventieth 
birthday  as  do  those  of  other  nations.  Let  us  hope  that 
he  may  yet  live  for  many  years  in  good  health  as  one  of  the 
great  leaders  of  rhino-laryngology. 


XU'II. 

BERXHARD    FRAEXKEL'S    COXTRIBUTIONS    TO 
MEDICAL  LITERATURE. 

Prepared  by  Wolff  Freudenthal,  M.  D., 

NEW   YORK, 

AND  Dr.  Landgraff, 
Belzig. 

COMPLETE    works. 

Nonnulla    de    perityphlitide   cum    vise   reperto.       Dis.    1859, 

Berlin. 
Gefrierdurchschnitte  zur  Anatomie  der  N^asenhohle.     Berlin, 

1890-91.     Aug.  Hirschwald. 

papers  written  for  large  works  and  cyclopedias  and 
editorials. 

Allgemeine    Diagnostik    und    Therapie   der   Krankheiten    der 
X'ase.  des  Nasenrachenraumes,     des     Rachens    und     des 
Kehlkopfes. 
Die  Krankheiten  der  Nase. 

Ilandbuch  der  spec.  Pathologie  und  Therapie,  by  H.  v. 
Ziemssen,  iv.  i.  1876.    2nd  edition  1879.    Leipzig,  Vogel. 
Scrophulose  und  Tuberculose. 

Handbuch   der   Kinderkrankheiten,   by   C.    Gerhardt,    iii,   i, 
1878,  Tiibmgen,  H.  Laupp. 
Angina. 
Croup. 

Pharynxkrankheiten. 
Rliinoskopie. 
Tonsillen. 
Uvula. 

Adenoide  Vegetationen. 
Realencyclop.  der  ges.  Heilkunde,  by  A.  Eulenburg,  Wien 
and   Leipzig.     Urban  and   Schwarzenberg,  1880-83 ;   2nd 
edition,  1885-87  ;  3rd  edition,  1890. 
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Die  Krankheiten  der  Nase.  des  Kehlkopfes  und  der  Luftrohre. 
Annual  reviews  in    Virchow-Hirsch    Jahresbericht,    Berlin, 
Hirschwald,  1884-1891. 
Der   Unterricht   an    der   Universitatspoliklinik    fiir  Hals-  und 
Nasenkranke  zu  Berlin. 
Klin.  Jahrbuch.  ii.  1890,  p.  140.    Centralbl.  f.  Laryng.,  1892, 
No.  3. 
Hals-  und  Nasenkrankheiten. 

Lexis,  Die  deutschen  Universitaten.  Bd.  ii,  1893. 
Untersuchungsmethoden  des    Kehlkopfes  und    der    Lutrohre. 
Handbuch   fiir  Larvng.   und  Rhinol..  bv  Dr.   P.   Hevmann, 
1897. 
Deutsche  Zeitschrift  f.  praktische  Medizin. 

Leipzig,  18TT  and  18T8. 
Archiv.   fiir  Laryngologie  u.   Rhinologie.   Bd.    i-xvii,    Berlin, 

Aug.  Hirschwald,  1894-1906. 
Tukerkulosis. 
Zeitschrift  fiir  Tuberculose  und  Heilstattenwesen. 


PAPERS    PUBLISHED    IN    JOURNALS. 
A.       SCIENTIFIC. 

/.     Rhino-Laryngological: 

Demonstration  eines  Mundspatels  u.  eines  Rhinoscops. 

Bcrl.  klin.  Wochensch.,  1870,  No.  18.    (B.  M.  G.)* 
Demonstration  eines  Speculum  narium. 
Zur   medicamentosen   Localbehandlung   hypertrophischer 
Tonsillen, 
Berl.  klin.  Kochciisch.,  1872,  No.  8  and  29.     (B.  M.  G.) 
Ein  Fall  gutartiger  Mycosis  des  Pharynx. 

Berlin,  klin.   Wochensch.,  1873,  No.    8    and    29.      (B. 
M.  G.) 
Ueber    laryngoskopische    Beleuchtungsvorrichtungen    mit 
Demonstrationen. 
Berl.  klin.  Wichenschr.,  1873,     No.     27,     29,    31.     (B 
M.  G.) 
Zur  Kehlkopfbeleuchtung. 

Bcrl.  klin.  Wochensch.,  1873,  No.  50. 


♦B.  M.  G. — Berliner  mediciuische  Gesellschaft. 
LaryngoL  Ges. — Berliner  laryngologische  Gesellschaft. 
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Die  laryngoskopische  Beleuchtung. 

Deutsch.  Arch.  f.  klin.  Medicin.,  Bd.  12,  1873. 

Laryng^itis  haemorrhagica. 

Bcrl  klin.  Wochcnsch.,  No.  2,  1874. 

Erklarnng  (gegen  Bocker). 

Berl.  klin.  IVochensch.,  1874,  No.  17. 
Zur  endoskopischen  Beleuchtung. 

Berlin  klin.  IVochensch.,  1874,  No.  18.     (B.  M.  G.) 
Ein      einfacher     pneumatischer     Apparat.       (Vorlaufige 
Mittheilung.) 
Centralhl.  f.  d.  med.  Wissensch.,  1874,  No.  47. 
Fall  von  multipler  Hirnnervenlahmung. 

Berl.  klin.  IVochensch.,  1875,  No.  3. 
Ein  billiger  pneumatischer  Apparat. 

Berl.  klin.  Wochcnsch..  1875,  No.  19. 
Lahmung  des  recht.  Nerv.  accesorius. 

Berl.  klin.  Wochcnsch.,  1876,  No.  1.     (B.  M.  G.) 
Ueber  Beleuchtungsapparate,  die  ohne  weitere  Hilfsvor- 
richtung  die    Demonstration     der    Bilder    an    einem 
zweiten  Beobachter  gestatten. 
Berl.  klin.  Wochenschr.,  1876,  No.  16. 
Erwiderung  auf  den  in  No.  11  u.  35,  dieser  Wochenschrift 
erschienenen  Aufsatz  des  Herrn    A.    Bocker    "Eine 
einfache  Methode,  das    Bild    des    Kehlkopfes,    etc., 
einem  zweiten  Beobachter    gleichzeitig    zur    Ansau- 
nung  zu  bringen. 
Deutsch.  med.  Wochcnsch.,  1876,  No.  41. 

Gegen  die  "Antwort"  des     Hcrrn     Bocker    in     No.     48, 
dieser  Wochenschrift.     Eine  Duplik. 
Deutsch.  med.  Wochenschr.,  1876.  No.  51. 

Cancroid  des  Pharynx. 

Berl.  klin.  Wochenschr.,  1877,  No.  1.     (B.  M.  G.) 
Zur  Anwcnrlung  dor  Nasendouche. 

Deutsch.  Zeitschr.  f.  prakt.  Med.,  1877,  No.  30. 
Die  Anwendung  der  empfindlichen  Flamme    zur    Erken- 
nung  der  Erkrankung  des  Stimmorganes. 

Berl.  klin  Wochenschr.,  1878,  No.  51. 
Kehlkopfstenose  infolge  fehlender  Glottiserweiterung  bei 
der  Inspiration. 

Deutsch.  Zeitschr.  f.  prakt.  Med.,  1878,  No.  6,  7. 
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Die  Anwendung  der  monometrichen   Flamme   als   Hilfs- 
mittel  zur  Erkennung  von  Arkankungen  des  Stimm- 
organes. 
Deutsch.  Zeitschr.  f.  prakt.  Med.,  1878,  No.  62. 

Fall  von  Mycosis  des  Zungenriickens  u.  Pharynx. 

Berl.  klin.  Wochenschr.,  1880,  No.  18.     (Charite  Ges.) 
Neuere  Beleuchtungapparat    fiir    geschlossene    Lichtleit- 
ungen. 
Berl.  klin.   Wochenschr.,  1880,  No.  28   (Charite  Ges.) 
and  No.  42  (B.  M.  G.). 
Zur  Rhinoskopie. 

Berl.  klin.  Wochenschr.,  1881,  No.  3,  7. 
Ueber    den     Zuzammenanhang    von    Asthma    nervosum 
und  Krankheiten  der  Nase. 
Berl.  klin  Wochenschr.,  1881,  No.  16. 
Ueber  die  Behandlung  der  Angina  catarrhalis. 

Berl.  klin.  Wochenschr.,  1881,  No.  47. 
Natur  und  Behandlung  der  Ozaena. 

Referat  auf  d.  internat.  Congr.  zu  London.    1881. 
Andwendung  des  Iodoforms  auf  Schleimhauten. 

Berl.  klin.  Wochenschr.,  1882,  No.  17. 
Demonstration    einer    Modification    des    Whiteheadschen 
Mundsperrers. 
Berl.  klin.  Wochenschr.,  1882,  No.  50  (B.  M.  G.). 
Die  Diagnose  des  tuberculosen  Kehlkopgeschwiirs. 

Berl.  klin.  Wochenschr.,  1883,  No.  4. 
Discussion  iiber  den  Vortrag  des  Herrn  Ewald  "Ueber 
das  Schlukgerausch." 
Berl.  klin.  Wochenschr.,  1883,  No.  52.     (B.  M.  G.) 
Eine  einfache  Methode  den  Stimmfremitus  direkt  wahr- 
zunehmen. 
Centralbl.  f.  d.  mediz.  Wissensch.,  1884,  No.  10. 
Verstellung  eines    Falles    von    der    Nase    aus    geheilten 
Facialiskrampf. 
Berl.  klin.  Wochenschr.,  1884,  No.  28.     (B.  M.  G. 
Ueber  Adenoide  Vegetationen. 

Deutsch.  med.  Wochenschr.,  1884,  No.  40. 
Ueber  die  Frage  der  von  der  Nase  ausgehenden  Reflex- 
neurosen. 
Trans,  of  the  Section  on  Laryngology  at  the  Interna- 
tional Congress  at  Copenhagen,  1884. 
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Inhalationsapparat  fiir  aetherische  Oele. 

Centralbl.  f.  chiru^.  Mid  orthop.   Mechan.,  1885,  No,  1. 
Ueber  die  Anwendung  des  Cocain. 

Berl.  klin.  Wochensch.,  1885,  No.  5.     (B.  M.  G.) 
Lanolin  als  Salbcnj^rundlage  fiir  die  Schleimhaute. 

Berl.  klin.  Wochcnschr.,  1886,  No.  5.     (B.  M.  G.) 
Angina  lacunaris  und  diphtherica. 

Berl.  klin.  Wochcnschr.,  1SS6,  Nos.  17,  18.    (B.  M.  G.) 
Eine  Knochenleiste  auf  dem  Septum  narium. 

Berl.  klin.  Kochenschr.,  1886,  No.  24.     (B.  M.  G.) 
Erste  zur  Heilung  fiihrende  Ausrottimg  eines  Larynxcan- 
croids  per  vias  naturales. 
Centralbl.  f.  Chir.,  1886,  No.  24.    Beilage. 
Demonstration  eines  Priiparates  von    Larynxoedem    bei 
Nierenschrumpfung. 
Berl.  klin.  Wochenschr.,  1887,  No.  27.     (B.  M.  G.) 
Erste  Heilung  eines  Larynxcancroids  vermittels  Ausrot- 
tung  per  vias  naturales. 
Langenbccks  Arch.,  1887,  Bd.  34.    H.  2. 
Vorstellung  eines  Falles  von  Kehlkopersipel. 

Deutsch.  med.  Wochcnschr.,  1887,  No.  20.     (B.  M.  G.) 
Pericbondritis  sypbilitica.  Demonstration  eines  Praparats. 
Berl.  klin.  Wochcnschr.,  1887,  No.  24.     (Cbarite  Ges.) 
Ueber  die  submucose  Anwcndung  des  Cocain. 

Thcrap.  Monatschr.,  1887,  May. 
Ueber  die    Beschaftigungsschwache    des    Stimmorganes. 
Mogiphonie. 
Deutsch.  med.  Wochenschr.,  1887.     (Verein    f.    innere 
Med.) 
Ueber  das  Empycm  der  Oberkieferhohle. 
Berl.  klin.  Wochenschr.,  1887,  No.  16. 
Demonstration  eines    Praparates    (ein     ohne    Operation 
Ausgebustcter  fibroser  Polyp.) 
Berl.  klin.  Wochenschr.,  1888,  No.  3.     (B.  M.  G.) 
Vorstellung  eines  Falles  von  teilweise    geheilteer    Base- 
dowcher-Krankheit   durch   Cauterisation   der   Nasen- 
muscheln. 
Berl.  klin.  Wochcnschr.,  1888,  No.  6.     (B.  M.  G.) 
Bcmerkung  zu  Remaks  Fall  von  traumatischer  Sympathi- 
cus-Paralyse. 
Berl.   klin.   Wochenschr.,   1886-8,  No.  6.      (Dis  in  the 
Cbarite  Ges.) 
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Zur  Anatomie  der  Stimmbander. 

Berl.  klin.  Wochenschr.,  1888,  No  43      (B   M   G  ) 
Demonstration  von    Praparaten    des     normalen  *  Stimm- 
bandes. 

62nd  Naturforscherversamm.  cu  Heidelberg    1888 
Die  Behandlung  der  Pharyngitis  chronica. 

Therap.  Monatscheer.,  1888.,  Nov. 
Der  Kehlkopfkrebs,  seine  Diagnose  und  Behandlung 

Deutsch.  mcd.   Wochenschr.,  1889,  Nos    1-6 
Demonstration    eines    Praparates   von    Laryngitis    phleg- 
monosa  bei  einer  Geisteskranken. 
1889.  April   (Laryng.  Gesell.). 
Erwiderung  auf  einen  Aufsatz   des   H.   Prof.   Bayer   in 
Brussel  "Beitrag  zum  Studium  und  zur  Behandlung 
der  Empyeme  der    Highmors-hohle    in    No     10  der 
Deutsch.  med.  Wochenschr. 
Deutsch.  med.  Wochenschr.,  1889,  No.  16. 
Zur  Histologic  der  Stirmmbander. 

Virch.  Arch.  Bd.  118,  1889 
Versuche  uber  die  Ausfallerscheinungen  an  der  Stimm- 
(wii''}'G'adT  ^^  ^^^^^'^""^  ^^'  "e^v-  recurrens. 
Centralbl.  f.  Physiologic,  1889,  No    3 
Nachtrag  zu  dem  Vortrag  von  Kiister  "Ueber  das  Em- 
pyem  der  Highmorshohle." 
Berl.  klin.   Wochenschar.,  1889,  No.  10.     (B    M    G  ^ 
Knocherner  Verschluss  der  Choanen.  "  ^^ 

Laryng.  Ges.,  1889,  May 

"^""^lis.)""^^        '''-'        ™         Pharynxstrictur. 
^  cts  f  "'■   ^^'''^'''''^''''■'    1889,    No.     27.     (Laryng. 
Pathologische  Bedeutung  der  Stimmbanderdrusen 

Ges)  ^'''^''''^'^''■'     1889,     No.     43.     (Laryng. 

Die   rhinolaryngologischen   Operation   in    der   Aera    des 
Locams. 

Deutsch.  med.  Wochenschr.    1889    No    51 

"^VerfT,-     iTu^^^^"'  ^°"  Knochenblase'(Empyem). 
Berl.  klm  Wochenschr.,  1890.  No.  22.     (B    M    G  ) 

Demonstration  cines  Falles  von  Rachentumor.      '  ^ 
(Laryng.  Ges.),  1890,  June. 
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Ueber  Erkrankung  der  Oberen  Luftwege  im  Gelfolge  der 
Influenza. 
Dcntsch.  med.  Wochen.,  1890,  No.  28. 
-Vorstellung  eines  Falles,  ahnlich  einer  perversen  Action 
der  Stimmbander. 
Berl.  klin.  Wochcnschr.,  1890,  No.  39.     (Laryng.  Ges.) 
Demonstration  eines  grossen  Rachenpolypen. 

Laryng.  Gcs.,  1891,  May. 
Ueber  Veranderungen  in  den  oberen  Luftwegen  im  Ver- 
laufe  der  Influenza. 
Berl.  klin  Wochcnschr.,  1891,  No.  44.     (Laryng.  Ges.) 
Photographien  mikroskopischer  praparate  von  Kehlkopf- 
snitten. 
Naturforshervers.  Halle,  1891. 
Demonstration  eines  Patienten  mit  Basedowscher  Krank- 
heit,   die   sich   nach   Entfernung   der   Rachentonsille 
besserte. 
Verh.  d.  Laryng.  Ges.,  1892,  Mar.  23. 
Demonstration  einer  exstirpierten  Epiglottis. 

Berl.  klin.   Wochens.,  1893,  No.  13.     (B.  M.  G.) 
Die  Demonstration  des  laryngoskopischen  Bildes. 

Ther.  Monatshefte,   1893. 
Der   Prolapsus   des   Morganischen  Ventrikels   . 

Berl.  klin.  IVochenschr.,  1894,  No.  26.     ( Charite  Ges.) 

Aphonie  durch  einen  Spalt  zwischen  den  Schildknorpel- 

platten  und  dem    Ringknorpel    nach    Tracheotomie. 

Demonstration. 

Berl.  klin.  IVochenschr.,  1894,  No.  37.     (Charite  Ges.) 

Studien  zur  feineren  Anatomic  des  Kehlkopfes. 

1.  Das  Stimmband,  seine  Leisten  und  Drusen. 
Arch.  f.  Laryng.  Bd.  I,  H.  I.,  1894. 

2.  Der  Ventriculus  Morgagni. 
Arch.  f.  Laryng.  Bd.  I.  H.'2,  1894. 

Der  Sogenannte  Prolapsus  der    Morgagnischen    Ventri- 
kels. 
Arch.  f.  Laryng.  Bd.  I.  H.  3,  1894. 
Demonstration  eines  Enchondrom    des    rechten    Schild- 
knorpels. 
Berl.  klin.  IVochenschr.,  1895,  No.  50.     (Laryng.  Ges.) 
Demonstration  eines  Nasensteines. 

Berl.  klin.  IVochenschr.,  1895,  No.  4.     (B.  M.  G.) 
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Pachydermia   laryngis,   ihre   Geschichte,   patholog    Ana- 
tomic and  Pathologic. 
Arch.  f.  laryng.,  1895,  Bd.  II,  H    2 
Nachtrag  zu  dem  Aufsatz  iiber  den  Prolapsus  dcs  Mor- 
gamschen  Vcntrikels  im  crstcn  Bandc  dieses  Archivs, 

Arch.  f.  laryng.,  1895,  Bd.  II,  H    2 
Die  kedformigen  Knorpcl  dcs  Kchlkopfes  sind  nicht  von 
Wnsberg  cntdeckt  wordcn  und  konncn  deshalb  nicht 
nacii  ihm  gcnannt  werdcn. 
Arch.  f.  Laryng.,   1895,   Bd.   II,   H.   2. 
Aseptisches  Instumentarium  f.  Galvanokaustik 

Arch.  f.  Laryng.,  1895,  Bd.  II,  H.  4. 
Die  anatomischc  Nomenclatur. 

Archiv.  Laryng.,  1895,  Bd.  Ill,  H.  1  and  2 
Dcr  Eisenbahnschnupfcn. 

Arch.  f.  Laryng.,  1895,  Bd.  Ill,  H   4 
Die  mfcctiosc  Natur  dcr  Tonsillitis  lacunaris 

Arch.  f.  Laryn'g.,  1896,  Bd.  IV,  H    1 
Tampontrager  f.  d.   Nasenrachcn. 
Arch.  f.  Laryng.,  1896,  Bd.  IV. 
Ein  Zahn  in  der  Nascnhohlc. 

Charite  Annalen,  Feb.  22,  1897. 
Das  Archiv.  fiir  Laryngologie. 

Arch.  f.  Laryng.,  1897,  Bd.  VI 
Die  intralaryngeale  Bchandlung  dcs  Kehlkopfkrcbses 
Arch.  f.  Laryng.,  1897,  Bd.  VI 

^'^  v/' M  ^''/'\?"^  Autoscopie,  Lamoskopie  und 
Vorschlag  des  Namens  Isthmia  fiir  die  oberen  Luft- 
wege. 

Arch.  f.  Laryng.,  1897,  Bd.  VI 
Erwi^erung  auf  den  Aufsatz  dcs  Herrn  M.  Grossmann: 
Expenmentelle  Bcitrage  zur  Posticuslahmung. 
Arch.  f.  Laryng.,  1897.  Bd.  VI 
Uebcr  Trachcotomie  ohne  allgcmeine  Narcosc  mit  Lokal- 
anesthesie.     (Vortrag.) 
Berl.  klin.  IVochenschr     1808    No    23 
Erwiderung  auf  vorstehende  Entgegung  (Kirstein). 
Arch.  f.  Laryng.,  1898,  Bd    VII 

Beantwortung  der  von  Herrn  Grossmann  an  ihn  gerich- 
teten  Frage.  ^ 

Arch.  f.  Laryng.,  1898,  Bd.  VII. 
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Vortag:  in  der  Charitegesellschaft.     (Trachealfistel.) 

Bcrl.  kliii.  IVochcnschr.,  1899.  No.  15. 
L'application  par  la  voie  cutanea  de  I'ectricite    dans    les 
affections  laryngiennes. 
Annales  des  Maladies  de  I'Oreille,  du  Larynx,  du  Nez 
et  du  Pharynx,  1899. 
Offener  Mund  und  kurze  Oberlippe  in  Folge  Straffheit 
des  Frenulum  labii  superioris. 
Laryng.,  1899,  Bd.  IX. 
Bemerkungen  liber  den  iiblen  Geruch  aus  den  Munde. 

Arch,  f^  Laryng.,  1900,  Bd.  X. 
Zur  Hyperasthesie  der  Nasenschleimhaut.     (Vortrag.) 

Berl.  klin.  Wochenschr.,  1901,  No.  15. 
Krankenvorstellung.      (Perichondritis  cricoidea.)      (Vor- 
trag.) 
Berl.  klin.   Wochenschr.,  1903,  No.  22. 
Pachydermie  u.  Carcinom  nebst  Bemerkungen  iiber  die 
Entwickelung   u.    die   mikroskopische   Diagnose    des 
Carcinoms. 
Arch.  f.  Laryng.,  1903,  Bd.  XIII. 
Die  Zukunft  der   Laryngologie. 

Internationales  Centralblatt  f.  Laryng.,  1905. 
Wem  gebiihrt  die  Prioritat  der  Erfindung  der  Laryngo- 
skopie. 
Berl.  klin.  IVochcnschr.,  1906,  No.  13. 
Ein  leichter.  Reflector. 

Arch.  f.  Laryng.,  1903,  Bd.  XIV. 
Schulter-Gaumen-Kehlkopf -Lamung.     ( Vortrag. ) 
Bcrl  klin.   Jl'ochenschr.,  1903,  No.  21. 

2.     Tuberculosis. 

Fall  von  Miliartubcrkulose  bei  einem  Kinde  mit  Tuber- 
keln  der  Choroidca. 
Bcrl.  klin.  IVochcnschr.,  1869,  No.  11.     (B.  M.  G.) 
Impversuche  iiber  Tuerkulose   (with  Cohnheim). 

Berl.  klin.  IVochcnschr.,  1868,  No.  49.     (B.  M.  G.) 
Die  Tuberkulose   der   Chorioidea    und    die   Miliartuber- 
kulose  des  Kindes. 
Jahrbuch  f.   Kinderkrankheiten,   1869,   No.   2. 
Experimentclle   Untersuchungen   iiber   die   Uebertrabbar- 
keit  der  Tuberkulose  auf  Tiere   (with  Cohnheim). 
Virch.  Arch.,  1869,  Bd.  45,  S.  216. 
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Weitere  Beobachtungen  iiber  Aderhauttuberkulose. 
Berl.  klin.  Wochenschr.,  1869,  No.  4. 

Weitere  Beobachtungen  von  Tuberkulose  der  Chorioidea. 
Berl.  klin.  Wochenschr.,  1872,  No.  1. 

Ueber  die  Miliartuberkulose  des  Pharynx. 

Berl.  klin.   Wochenschr.,  1876,  No.  46,  47. 
Ueber  die  Farbung  des    Kochschen    Bacillus    und    seine, 
semiotische  Bedeuting  fiir  die  Krankheiten  der  Res- 
pirationsorgane. 
Berl.  klin.   Wochenschr.,  1884,  No.  13,  14. 
Bemerkungen  zum  Vortrag  von  Herrn  Cornet:  Prophy- 
laxe  der  Tuberkulose. 
Berl.  klin  Wochenschr.,  1889,  No.  15.     (B.  M.  G.) 
Ueber  die  Anwendung  des  Kochschen  Mittels  bei  Tuber- 
kulose. 
Berl.  klin.  Wochenschr.,  1890,  No.  54. 
Demonstration  zum  Kochnschen  Heilverfahren. 

Berl.  klin.  Wochenschr.,  1891,  No.  3.     (B.  M.  G.) 
Schlusswort   zur  Discussion  iiber   das   Kochsche   Tuber- 
kulin. 
Berl.  klin.  Wochenschr.,  1891,  No.  8.     (B.  M.  G.) 
Ueber  die  Wirkung  des  canthraridinsauren  Kali. 

Berl.  klin.   Wochenschr.,  1891,   Nos.   9  and  10.        (B. 
M.   G.) 
Die  Gabbetsche  Farbung  der  Tuberkelbazillen,  eine  wes- 
entliche  Modification  meiner  Methode. 
Deutsch.   med.    Wochenschr.,    1891,   No.    15. 
Der    Berlin-Brandenburger-Heilstattenverein    fitr    Lung- 
enkranke  u.  seine  Heilstatte  in  Belzig.     (Vortrag  B. 
M.  G.,  Oct.  26,  1898.) 
Berl.  klin.  Wochenschr.,  1898,  No.  46. 
Zur    Prophylaxe   der   Tuberkulose.     (Vortrag.) 

Berl.  klin.     Wochenschr.,  1899,  No.  2. 
Vortrag  Berl.  med  Ges.   (Tuberkulose),  Mar.  8,  1899. 

Berl.  klin.   Wochenschr.,  1899,  No.  13. 
Polikliniken  fiir  Tuberkulose. 

Vortrag  Neapler    Congress,     Miinchner    med.   Woch- 
enschr.. 1900,  No.  20. 
Das  Tul>erkulum  u.  die  Friih-Diagnose  der  Tuberkulose. 
(Vortrag.) 
Berl.  klin.  Wochenschr.,  1900,  No.  12. 
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Die  Tropfcheninfection  der  Tuberkulose    u.    ihre    Ver- 
hiitung. 
Zeitschr.    f.    Tuberkulose    u.    Heilstdttenwesen,    1900, 

No.  1. 
Bemerkungen    zur    Prophylaxe   der   Tuberkulose    u.    die 
Isolierung  der  Phthisiken. 
Berl.  klin  Wochenschr.,  1901,  No.  38. 
Polikliniken   fiir  Lungenkranke. 

Referat  erstattet  in    der    Sitzung    des    Prasidiums  des 
Centralcomites  zur  Errichtung  von  Heilstatten  fiir 
Lungenkranke.,  Feb.  17,  1901. 
Zeitschr.  f.  Tuberkulose  u.  Heilstdttemvesen,  1901. 
Asyle  fiir  Tuberkulose. 

Zeitschr.  f.  Tuberkulose  u.  H eilstdttenzvesen,  1901. 

Entwikelung    des  Kampfes    gegen    die    Tuberkulose  als 
Volkskrankheit. 
Zeitschr.  f.  Tuberkulose  n.  Heilstdttenwesen,  1903. 
Vortrag  im  deutschen  Centralcomite  (Tuberkulose),  May 
16,  1903. 
Sanatorien  auf  Madeira. 
Deutsche  med.  M^ochenschr.,  1903,  No.  48. 
Discussion  iiber    den    Vortrag  des    Herrn  von    Helwing 

iiber  Phthisiogenese  u.  Tuberkulosebekampfung. 
,     Deutsche  med.  Wochenschr.,  1904,  No.  6. 
Denkschrift  iiber  den  Stand  der  Tuberkulosebekampfung 
im  Deutschland,  1905. 

5.     Sundry  Scientific  Papers. 

Ein  Fall  von  Pyamie  in  Folge  Nekrose  der  Hinterhaupt- 
schuppe  durch  Zangendruck. 

Berl.  klin.  Wochenschr.,  1865,  No.  10. 
Die  Syphillis  im  vorjahrigen  Feldzuge. 

Berl.  klin.  Wochenschr.,  1865,  No.  27,  and  1866,  No.  15. 
Einiges  iiber  Gips. 

Berl.  klin.  Wochenschr.,  18G6,  No.  17. 
Ueber  die  Wirkung  des  Liquor  Natri  hypochlorosi. 

Berl.  klin.  Wochenschr.,  1867,  No.  52.     (B.  M.  G.) 
Vorstellung  eines  mikrocephalen  Kindes. 

Berl.  klin.  Wochenschr.,  1868,  No.  50.     (B.  M.  G.) 
Bad  Friedrichsliall. 

Berl.  klin.  Wochenschr.,  1869,  No.  21. 
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Demonstration  eines  Rettungskastens. 

Berl.  klin.  Wochenschr.,  1869,  No.  38.     (B.  M.  G.) 
Herz  mit  Transposition  der  grossen  Gefasse. 

Berl.  klin.  Wochenschr.,  1870,  No.  2. 
Zur  Sensibilitat  der  Zahne. 

Berl.  klin.   Wochenschr,  1871,  No.  25. 
Ueber  einen  Fall  von  erblicher  Difformitat. 

Berl.  klin.  Wochenschr.,  1871,  No.  35. 
Beobachtung   (iber  Vanille-Eisvergiftung. 

Berl.  klin.  Wochenschr.,  1873,  No.  51.     (B.  M.  G.) 
Zwei  Falle  von  Milzbrand  beim  Menschen. 

Berl.  klin.  Wochenschr.,  1874,  No.  22. 
Ein  Fall  von  Worttaubheit. 

Berl.  klin.  Wochenschr.,  1881,  No.  35. 
Angeborener  Mangel    der    mm.    Pectorales  der  rechten 
Seite. 

Berl.  klin.   Wochenschr.,  1885,  No.  3.     (B.  M.  G.) 
Mitteilung   iiber    Erfolge    der   Thermometer. 

Berl.  klin.  Wochenschr.,  1886,  No.  28.     (B.  M.  G.) 
Demonstration  eines  Falles  von  Darmstrictur. 

Berl.  klin.  Wochenschr.,  1888,  No.  14.     (B.  M.  G.) 
Gegen  Hautwarzen. 

Therap.  Monatschr.,  October,  1888. 
Krankenvorstellung  Leontiasis  ossea. 

Berl.  klin.  Wochenschr.,  1888,  No.  44.     (B.  M.  G.) 
Zur  Therapie  der  Aortenaneurysmen. 

Berl.  klin.   Wochenschr.,  1889.    No.  18.     (B.    M.    G.) 
(Dis.) 
Zur  Entstehung  das  Alpengliihens. 

Naturwissenschaftl.  Rundschau.,  Vol.  VI,  No.  51. 
Algerien  als  W'interstation  fiir  Kranke. 

Vortrag.  Berl.  klin.  Wochenschr.,  1898,  No.  5. 

B.      PAPERS  ON   SOCIAL  AND  PROFESSIONAL  MATTERS. 

Die  Berliner  med.  Gesellschaft  erklart.  es  liegt  sowohl  im 
Inturesse  des  arztlichen  Standes.  wie  auch  in  dem 
jedes  Einzelnen,  dass  der  angehende  Arzt  sein 
einjahrig-freiwilliges  Jahr  wit  der  Waflfe  und  nicht 
als  Unterarzt  abdient.  So  lange  die  jetzigen  gesetz- 
lichen  bestimmungen  fur  die  Militararzte  gelten. 
Berl.  klin  Wochenschr.,  1865,  No.  22  (B.  M.  G.), 
No.  50. 
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Zur  Gevverbeordung. 

Berl.  klin.  Wochenschr.,  1869,  No.  20. 
Zusammenstellung   der   den   Arzt   interessierenden    Para- 
graphen    des     Strafgesetzbuches     fiir     den     Nord- 
deutschen  Bund. 
Bed.  klin.  Wochenschr.,  1870,  No.  26. 

Zur  national-okonomischen  Lage  der  Aertze. 

Berl.  klin.  Wochenschr.,  1872,  No.  2,  12. 
Standesangelegcnheiten. 

Deutsch.  Zcitschr.  f.  prakf.  Medic,  1877,  No.  4. 
Deutsche  Medicinal-Ordung  u.  Deutsches  Arztparlament. 

Deutsch.  Zcitschr.  f.  prakt.  Medic,  1877,  No.  11. 
Ein  neuer  \'ersuch    aerztliche     Hilfeleistungen     zu    erz- 
wingen. 

Deutsche  Zcitschr.  f.  prakt.  Medic,  1877,  Nos.  31,  32. 
Die  Griindung   eines     Vereins     zur    Beschaffung     guter 
Milch  in  BerHn. 

Vierteljahrhericht  f.  gericht.    Medic,    u.    offentl.  San. 
Wesen.,  1877.  S.  166  u.   Supplementheft.    543. 
Lebensversicherungsverein  fiir  deutsche  Aerzte. 

Deutsche  Zcitschr.  f.  prakt.  Medic,  1877,  Nos.  34,  37. 
Das  Wahlrecht    der    Aerzte    zur     Standesvertretung     in 
Preussen. 

Deutsche  Zeitschr.  f.  prakt.  Medic,  1877,  Nos.  36.  37. 
Zur  Frage  der  Lebensmittelfalschung. 

Deutsche  Zeitschr.  f.  prakt.  Medic,  1877.  No.  44. 
Die  Vorlagen'fiir  die  Sanitats-Commission  in  Berlin. 

Deutsche  Zeitschr.  f.  prakt.  Medic,  1877,  No.  47. 
Die  Medicinalreform  in  Preussen. 

Deutsche  Zeitschr.  f.  prakt.  Medic,  1877.  No.  49. 
Der  Prozess  Eulenburg. 

Deutsche  Zeitschr.  f.  prakt.  Medic,  1877,  No.  51. 
Der  Astley-Cooper-Preis. 

Deutsche  Zeitschr.  f.  prakt.  Medic,  1877,  No.  52. 
Bericht  iiber  die    50.    Versammulung    Deutscher    Natur- 
forscher  u.  Aerzte  in  Miinchen. 

Deutsche  Zeitschr.  f.  prakt.  Medic,  1877,  Nos.  38,  40, 
43,  45,  47.     1878.  Nos.  6.  10. 
Die     51.      Versammlung     Deutscher     Naturforscher     u. 
Aerzte  in  Cassel. 

Deutsche  Zeitschr.  f.  prakt.  Medic,  1878,  Nos.  38,  39. 
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Bericht  iiber  den  5.    u.  6.    deutschen  Aerztetag. 
Deutsche  Zeitschr.    f.    prakt.    Medic,  1877,    No.    30, 
1878,  No.  32. 
Hat  die  Aufhebung  des  Pfuschereiverbotes    einen    Ein- 
fluss  auf  die  Versorgung  mit  Aerzten  geubt? 
Aerstl  VerinsbL,  1880. 
Frequenz  der  Medicinstudierenden  an  deutschen  Univer- 
sitaten. 
Deiitsch.  med.  Wochenschr.,  1881,  No.  33. 
In  Sachen  der  Disiplinaren  Beaufsichtigung  der  Aerzte 
seitens  des  Staates. 
Deutsch.  med.  Wochenschr.,  1884,  No.  36. 
Kehrt  200  des  greussichen  Stafgesetzbuches  wieder, 
Berl.  klin.  Wochenschr.,  1886,  No.  2. 

OCCASIONAL    SPEECHES   AND   PAPERS. 

Militararztliche  Briefe. 

Berl.  klin.  Wochenschr.,  1870,  Nos.  33,  34,  39,  42,  45; 
1871,  Nos.  3,  4,  13. 
Geschichte  der  Berliner  medicinischer  Gesellschaft  wah- 
rend  der  ersten  25  Jahre  ihres  Bestehens. 
Berl.  klin.  Wochenschr.,  1885,  No.  44. 
Rede    bei    der  Eroffung  der    Konigl.    Universitats-Poli- 
klinik  f.  Hals  u.  Nasenkrankheiten. 
Deutsche  med.   Wochenschr.,  1887,  No.  23. 
Einfiihrungvortrag  zur  Eroffnung  der  Laryngolog.    Sec- 
tion (xii)   des  internationalen  Congresses  zu  Berlin. 
Rudolf     Virchow.     Seine    Tatigkeit  in    Medic.     Gesell- 
schaften. 
Berl.  klin.  Wochenschr.,  1893,  No.  43. 
Die    laryngologische    Section    auf    dem    internationalen 
Congress  in  Rom.  1894. 
Berl.  klin.  Wochenschr.,  1894,  No.  30. 
Prof.  J.  Gottstein. 

Deutsche  med.  Wochenschr.,  1895,  No.  6. 
Die  Enthullung  der  Traubebiiste. 

Berl.  klin.  Wochenschr.,  1895,  No.  27. 
Prof.  B.  Brouardel. 

Tuberkulosis,  1901. 
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DISEASES      OF     THE      TRACHEA  —  ANOMALIES, 
HEMORRHAGE,    INFLAMMATIONS 
AND     INFECTIONS.* 

By  James   E.    Newcomb,   M.   D., 
instructor  in  laryngology,  cornell  university  medical 

COLLEGE. 
NEW     YORK. 

In  opening  the  discussion  on  tracheal  diseases,  it  is  very  evi- 
dent that  we  must  place  some  arbitrary  limit  on  that  portion 
of  it  assigned  to  the  speaker.  Otherwise  there  would  be  no 
limit  to  what  might  be  properly  presented.  This  reservation 
must  be  the  excuse  for  the  omission  of  much  pertinent  material. 

At  the  outset,  a  plea  is  made  for  a  more  thorough  examina- 
tion of  this  structure  by  means  of  the  laryngoscopic  mirror 
than  is  often,  and  in  fact  usually,  made.  The  introduction 
of  the  tracheoscope  has  by  no  means  eliminated  the  utility  of 
the  mirror.  Our  fathers  in  laryngology  learned  much  from  its 
careful  use  in  this  direction,  and,  as  is  the  case  with  all  tech- 
nical procedures,  practice  makes  perfect.  It  is  interesting  to 
note  the  remarks  of  Morell  Mackenzie  on  this  point.  Thus, 
he  tells  us,  he  was  able  to  get  a  good  view  of  the  trachea 
in  only  thirteen  of  his  first  100  hundred  cases,  in  his  second 
100  of  twenty-one,  in  his  third  of  twenty-nine  and  in  his 
fourth  he  was  able  to  see  the  bifurcation  in  forty-seven.  Our 
necessities  are  a  good  light  and  a  somewhat  higher  position 
of  the  patient  than  we  employ  for  laryngoscopy.  The 
patient's  head  sliould  be  inclined  slightly  forward  with  the 
neck  stretched,  but  without  any  upward  tilting  of  the  chin. 
The  mirror  should  lie  held  more  horizontally  than  for  laryn- 
goscopy, and   a   still   more   horizontal    position   enables   us   to 


•  Contribution  to  Discussion  on  Diseases  of  the  Trachea  at  the 
Twenty-eighth  Annual  Congress  of  the  American  Tvaryngologlcal 
Association,  at  Niagara  Falls,  May  31st,  June  1st  and  2nd,  1906. 


632  DISEASES  OF  THE  TRACHEA. 

trace  the  tracheal  wall  upward  from  the  bifurcation.  The 
upper  third  of  the  posterior  wall  often  eludes  our  vision  by 
any  method. 

A  lateral  tilting^  of  the  .cflass  brings  the  corresponding  walls 
into  view.  Tiirck  thinks  that  pressure  on  the  tube  from  with- 
out may  assist  in  this  particular.  It  is  sometimes  of  advantage 
to  have  the  patient  sit  sideways  on  a  chair  and  then  rotate  the 
head  so  as  to  face  the  examiner. 

Anatomy. — Xo  particular  advances  have  been  made  in  our 
knowledge  during  the  last  few  years.  Zuckerkandl  declares 
that  the  general  statement  that  the  trachea  increases  in  width 
from  above  downwards  is  not  true.  In  fact,  he  found  the 
opposite  to  be  the  case  in  two  out  of  four  cases  examined 
with  reference  to  this  point.  It  has  been  shown  that  islands 
of  ciliated  epithelium  exist  between  areas  of  pavement  epi- 
thelium. The  vasomotor  apparatus  of  the  upper  portion,  in 
dogs  at  least,  receives  innervation  through  the  superior  laryn- 
geal nerve,  while  the  inferior  sends  fibres  thoughout  the  en- 
tire tube.  One  case  of  diverticulum  has  been  reported 
(Czyhlarz)  due  apparently  to  a  local  deficiency  of  elastic  and 
muscular  fibres.  The  tracheal  axis  does  not  always  coincide 
with  the  median  line  of  the  body.  The  surgical  significance 
of  this  fact  is  obvious.  Low  down  on  the  left  wall  a  pulsation 
is  usually  observed  and  is  referred  to  the  underlying  pul- 
monary artery.  The  deviation  from  the  normal  axis  suggests 
often  that  some  compression  may  be  present.  As  contrasted 
with  pathologic  conditions,  it  may  be  said  that  in  the  latter 
the  parts  are  more  congested,  so  that  the  distinction  between 
the  rings  and  pars  membrana  is  lost.  Moreover,  changes  in 
the  patient's  position  and  in  the  angle  of  the  mirror  will  gen- 
erally clear  up  all  doubt.  Finally,  in  spite  of  the  apparent  nar- 
rowing of  the  lumen,  there  is  no  dyspnea. 

Malformations. — Semon  has  reported  the  case  of  a  girl 
with  the  trachea  bent  just  below  the  larynx  from  right  to 
kft,  but  in  the  opposite  direction  lower  down  so  that  at  the 
site  where  one  would  look  for  the  bifurcation  there  seemed  to 
be  some  influence  on  the  outside  pressing  the  tube  inward.  A 
strong  pulsation  was  noted  at  this  point.  Several  cases  of 
tracheocele  have  been  reported  in  the  last  ten  years.  These 
may  arise   from  persistence  of  the  branchial  clefts  or   from 
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pathologic  chang^es.  They  are  generally  amenable  to  opera- 
tive treatment.  Most  of  them  are  small  and  have  existed 
years  without  symptoms.  Gregor  mentions  the  case  of  a  child 
of  five  months  with  symptoms  of  tracheal  stenosis,  proving 
fatal.  Autopsy  revealed  an  hour-glass  contraction  at  the  mid- 
dle of  the  tube,  the  pars  membrana  being  lacking  at  this  point. 

Inflammations.  —  Perichondritis  occurring  about  the 
trachea  is  generally  secondary  to  typhoid  fever,  tuberculosis, 
syphilis  or  other  infection.  The  rings, are  often  bared  and 
may  be  thrown  ofif  in  pieces  of  various  sizes.  Naturally  the 
tube  contracts  somewhat  after  this  accident.  Chronic  peri- 
chondritis is  a  possibility,  but  is  generally  masked  during  life 
by  symptoms  referable  to  superjacent  lesions.  It  occurs  most 
frequently  from  scleroma,  but  has  been  ascribed  to  simple 
chronic  catarrh.  Irregular  thickenings  of  the  cartilages  may 
start  on  a  small  area  and  spread  through  the  submucosa,  form- 
ing flat  plates  parallel  to  the  rings.  Ecchondroses  may  extend 
to  the  upper  bronchi,  and  such  have  been  noted  during  life. 
Ulcerations  may  occur  in  the  trachea  from  intubation  tubes. 
One  interesting  and  unique  case  of  erythema  nodosum  has 
been  reported.  The  patient  had  a  sudden  attack  of  dyspnea 
necessitating  tracheotomy.  Recovery  followed.  Other  derma- 
toses which  have  been  noted  in  the  trachea  are  herpes,  im- 
petigo herpetiformis,  pemphigus,  lichen  ruber,  erythema 
multiforme  and  angioneurotic  edema.  There  is  nothing 
to  add  under  the  latter  heading  to  the  comprehensive  thesis  pre- 
sented last  year  by  Halsted.  Interesting  observations  have 
been  made  by  Folina  of  the  effects  on  rabbits'  tracheal  mucosa 
by  complete  nasal  obstruction.  The  first  lesion  is  the  strong 
vascular  congestion  with  destruction  of  the  vessel  walls  and 
their  consecutive  confluence ;  then  follow  destruction  of  the 
e])itheliiun,  infiltration  of  the  submucosa  and  disappearance 
of  glands.  Later  the  epithelium  reforms,  but  the  vessels  remain 
shriveled,  while  the  submucosa  reduces  itself  to  a  very  deli- 
cate layer,  scarcely  recognizable. 

-Xcute  catarrh  is  generally  associated  with  that  of 
the  larynx  and  bronchi.  It  may  be  propagated  from 
the  nose  and  nasopharynx  or  from  below  upward.  The 
general  causes  of  bronchial  inflammations  apply  cquallv  well 
to  the  trachea.  Tn  fact,  in  many  cases  of  so-called  bronchitis, 
the  inflammation  hardlv  extends  below  the  bifurcation.     The 
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symptoms  of  an  attack  need  no  enumeration  here.  Consid- 
erable swelling  of  the  mucosa  can  occur  without  dyspnea.  The 
amount  of  expectoration  depends  on  the  area  of  mucosa  in- 
volved. The  latter  may  take  on  a  purplish  hue.  Ulcers  may 
occur  on  the  intercartilaginous  portions.  Mucus  may  remain 
adherent  at  one  spot  for  several  days  and  be  mistaken  for 
ulceration.  Years  ago,  A.  H.  Smith  of  New  York  reported  one 
case  in  which  the  trachea  was  lined  with  a  plastic  deposit  which 
underwent  a  low  degree  of  organization  and  became  tough  and 
fibrous  like  an  old  pleuritic  adhesion.  A  laryngo-tracheotomy 
was  done,  but  a  complication  of  measles,  interstitial  pneumonia 
and  diphtheria  proved  fatal.  Sestier  has  reported  two  rather 
doubtful  cases  of  primary  tracheitis,  the  sequel  being  edema 
of  the  larynx.  Phlegmonous  inflammation  almost  always 
comes  from  the  larynx  or  esophagus.  Acute  abscess  is  a  great 
rarity.  Chronic  catarrh  is  a  sequel  of  the  acute  or  occurs  as 
a  part  of  chronic  bronchitis  in  old  people.  The  treatment  of 
catarrhal  conditions  is  essentially  that  of  the  accompanying 
bronchitis.  There  seems  to  be  a  greater  conviction  that  creo- 
sote inhalations  check  secretion. 

A  word  may  be  added  referring  to  the  occurrence  of 
dysphagia  as  a  symptom  of  tracheal  inflammation.  Years  ago, 
Hyde  Salter  called  attention  to  the  fact  that  while  the  lower 
extremity  of  the  trachea  is  fixed,  the  upper  part  rises  with 
the  larynx  in  the  act  of  swallowing.  The  pain  is  most  severe 
when  the  elevators  of  the  larynx  act  most  vigorously  during 
this  function,  that  is.  when  the  chin  is  raised ;  whereas,  if 
the  chin  is  pressed  against  the  neck  so  that  these  muscles  can- 
not act  with  force,  little  or  no  pain  is  felt.  Morell  Mackenzie, 
however,  records  that  he  never  saw  this  symptom  present,  and 
Salter's  theory  was  not  confirmed  by  laryngoscopic  examina- 
tions. 

Inasmuch  as  tracheal  injections  figure  largely  in  modern 
therapeutics,  a  few  words  may  be  devoted  to  two  new  methods 
which  have  been  brought  forward.  The  first  is  that  of  Mendel, 
who  says  that  if  the  tongue  is  held  ouside  the  mouth  as  in 
ordinary  laryngoscopy  and  the  patient  refrains  from  swallow- 
ing, the  pharynx  forms  a  funnel,  the  only  inferior  outlet  of 
which  is  the  glottis,  for  the  gullet  opening  is  closed  except 
during  swallowing  so  that  a  small  quantity  of  liquid  pro- 
jected against  the  wall  of  the  pharynx  runs  down  into  the 
air   passages.     This   he   styles   the   "  median "   method.      He 
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prefers,  however,  the  "lateral  "  method  described  as  follows: 

/A\'T  'T'l  ''  P^''"^'  '^'^^  '^'  convexity  firmlv  applied 
to  the  base  of  the  left  faucial  pillar  used  as  a  support.     The 

hTdtV^'lu  T'^'^'fi  '"  '^'  ^^°«-epi.?Iottic  groove  and  is 
a  e  then  ^.  .  f  '^'  '°"^^"'-  ^^'  ^°"^^"^^  °f  the  syringe 
suffident  for  7  "^"'"''  '^'  "P^^^^^  pharyngeal  wall  with 
sufhcient  force  to  carom,  as  it  were,  around  it  and  thus  reach 
the  posterior  wall,  whence  they  drop  into  the  larvnx 

Marangos  injects  through  the  nose.  He  denies  that  all  of 
the  injection  by  the  Mendel  method  reaches  the  trachea.  The 
fluid  goes  down  not  merely  by  its  own  weight,  but  is  drawn 
down  by  inspiration.  He  passes  the  tube  of  the  syringe  through 
the  nose  so  that  the  free  end  just  clears  the  soft  ;alate  fn 
the  adult  from  12  to  15  c.c.  of  fluid  may  be  used.    The  patien" 

"sni  itlon  th  "  ;''''''''^'^  ^^^°P  by  drop,  synchronous  with 
inspiration,  the  discharge  being  occasionallv  suspended.  The 
patient  can  in  this  way  inject  himself.  Marangos  favors  the 
use  of  gomenol  with  a  little  cocain. 

Tracheai.  OzENA.-During  the  last  decade,  no  small  num- 
be  of  cases  has  been  reported  in  which  an  ozena  was  present, 
not  only  m  both  the  nose  and  trachea,  but  also  in  the  trachea 
alone.  There  is  no  doubt  that  this  process  mav  be  a  primarv 
as!mnle  1  -^tubes.  We  must  distinguish  these  case's  from 
LTf^:  '  ^^il^^y"?<^-tracheitis  bv  their  chronic  course 

and   fetid  crusts.     The  source  of  the  odor  is  still  a  matter 
of  dispute      Fraenkel,  who  was  the  first  to  "describe  tracheal 

ehndslnd'^r  °'''  '°J'^   disappearance  of  Bowman's 

glands  and  their  secretions.    Zaufal  referred  it  to  an  abnormal 

dening  of  the  a.r  passages.    Both  of  these  theories  originally 

Zarniko  and  Baginsky.  Grunwald  has  suggested  the  idea  o^ 
a  substratum  of  keratosis  of  the  pavement  epithelium.  The 
latest  Idea  advanced  by  Lowenberg  and  Abel  is  that  the  coccus 
known  by  the  name  of  the  former  is  not  identical  with  the 
hsel  "th  f^'^^'^"^-'-^  -  -t  the  cause  of  the  cHsease 
^self   though  It  may  be  the  cause  of  the  characteristic  odor. 

\dli,f   ^'/IT     r^'  '  ."■'  ''  "°  ''"'°"  ^«  ^°"bt  the  essential 
'dent.ty  of  the  lesions  in  the  nose  and  trachea.     The  tropho- 
neurosis theory  has  had  a  recent  resurrection.     On  thi    basis 
there  first  results  a  disturbance  of  nutrition,  though  no  one 
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can  account  for  the  peculiar  sequence  of  events.  A  meta- 
plasia of  the  epithelium  follows  with  keratosis,  superficial  in- 
flammation, crust  formation  and  then  through  the  inhalation 
of  a  certain  organism  (possibly  Lowenberg's)  the  fetor.  In 
one  instance  a  pseudo-tubercular  bacillus  was  found,  although 
the  sputa  from  the  same  case  were  negative.  A  few  cases 
have  been  recorded  in  which  the  crust  formation  was  so  abund- 
ant as  to  threaten  life.  The  possibility  of  using  the  trache- 
oscope in  their  removal  under  such  circumstances  has  been  sug- 
gested. There  is  some  danger  of  pushing  them  down  in  try- 
ing to  dislodge  them.  Tracheotomy  has  been  done  in  jDue 
instance  by  our  colleague,  E.  J.  Moure.  In  one  instance  the 
crusts  formed  a  blackish  viscous  layer  reaching  down  to  the 
bifurcation.  Remedies  suggested  are  menthol  inhalations  and 
injections,  injections  of  watery  solutions  of  naphthol,  appli- 
cations of  phenol  sulforicinate  in  30  per  cent  solution,  injec- 
tions of  guaiacol  in  albolene,  etc.  Frequently  the  mucosa  of 
the  trachea  becomes  quite  insensible  and  this  favors  the  ap- 
plication of  mechanical  measures.  The  accessory  sinuses  must 
not  be  overlooked  in  our  efforts  to  clear  up  obstinate  cases. 

One  remarkable  case  may  be  summarized.  It  is  reported 
by  Dupond  and  occurred  in  the  hospital  service  of  E.  J.  Moure. 
A  sailor  was  admitted  suffering  from  laryngeal  dyspnea.  The 
left  cord  was  immovable  in  the  median  line,  the  right  moved 
slowly.  Xasal  ozena  was  found.  During  the  laryngeal  exami- 
nation, the  cords  moved  suddenly  and  crusts  were  seen  in 
the  trachea.  Expectorant  measures  were  ordered,  but  before 
they  could  be  used  the  man  expelled  a  mass  of  crusts  the 
size  of  a  pigeon's  e^g.  Accumulation  had  led  to  a  diminu- 
tion of  laryngeal  sensibility  owing  to  the  impairment  of  the 
sensory  nerves  by  the  atrophic  process ;  hence  the  absence 
of  a  greater  severity  of  symptoms.  Respiration  was  labored, 
wheezing  and  noisy.  The  voice  was  low  and  husky.  Under 
a  short  course  of  benzoate  of  sodium  internally  and  sulphur 
inhalati<ms  the  man  spoke  and  breathed  freely,  other  masses 
having  been  expelled.  Dupond  believes  that  the  process  adr 
vances  with  greater  rapidity  in  the  trachea  than  in  the  parts 
above,  owing  to  its  greater  size  and  its  rigid  walls  which  in- 
crease the  difficulty  of  expulsion  of  the  crusts  and  thereby 
favor   their  stagnation  and   decomposition. 

A  few  cases  of  inflammation  have  been  ascribed  to  the  ef- 
fects of  drugs  taken  internally.     Thus  Rethi  has  reported  one 
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case  of  laryngeal  and  tracheal  inflammation  in  a  patient  tak- 
ings Fowler's  solution,  dose  not  stated.  The  symptoms  sub- 
sided immediately  on  the  withdrawal  of  the  remedy. 

Tracheal  Hemorrhage. — During  the  last  few  years,  an 
interesting  series  of  cases  has  been  placed  on  record  under 
the  varying  designations  of  hemorrhagic  tracheitis,  hemor- 
rhagic tracheal  catarrh,  tracheal  hemorrhage,  etc.  The  most 
striking  feature  about  them  is  that,  in  fully  one-half  the  cases, 
the  existing  cause  has  been  regarded  as  influenza.  Nearly 
all  of  them  have  occurred  in  young  adults  or  in  persons  ap- 
proaching middle  life.  They  have  been  about  equally  divided 
between  the  sexes.  Considering  the  prevalence  of  influenza 
during  the  last  fifteen  years,  such  cases  are  probably  more 
common  than  reports  would  lead  us  to  believe.  Many  physi- 
cians have  seen  cases  of  hemoptysis  in  which  the  lungs,  so 
far  as  could  be  determined  by  our  present  methods  of  ex- 
amination, were  healthy  and  which  upon  the  cessation  of  the 
bleeding  have  been  dismissed,  while  the  exact  cause  of  hemor- 
rhage has  remained  a  mystery.  It  is  easy  to  dismiss  the  ques- 
tion by  saying  that  such  cases  have  been  those  in  which  the 
bleeding  could  be  regarded  as  one  expression  of  the  hyperemia 
which  is  so  often  the  first  manifestation  of  the  pulmonary  tuber- 
cle, so  that  the  diagnosis  has  not  been  easy,  but  too  many  of 
them  have  been  kept  under  observation  for  a  long  time  to  make 
one  believe  that  they  do  not  deserve  a  separate  classification. 

In  nearly  every  case,  there  has  been  a  history  of  more 
or  less  recent  influenza  and  of  more  than  one  attack.  There 
has  been  a  tickling  irritation  in  the  lower  throat  and  the  sen- 
sation as  of  a  foreign  body.  There  has  been  a  short  dry  cough, 
the  more  intense  the  more  recent  the  influenza.  Unless  the 
latter  malady  has  been  still  evident,  there  has  been  no  rise 
in  temperature,  and  such  rise  if  present  has  been  slight.  Cer- 
tainly the  charts  have  presented  none  of  the  features  of  in- 
cipient phthisis.  The  bleeding  has  come  on  suddenly  and  has 
been  repeated  at  intervals  of  hours,  days  and  even  months, 
but  in  the  event  of  repetition  there  has  usually  been  a  recur- 
rence of  the  influenza.  As  a  rule,  but  two  or  three  ounces 
of  blood  have  been  raised ;  in  one  or  two  cases  there  has 
been  a  true  bronchorrhagia.  Some  have  emaciated,  but  this 
may  have  resulted  from  the  initial  disea.se.  E.xamination  of 
the  chest  has  given  no  evidence  of  involvement  of  the  pul- 
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monary  parenchyma.  Occasionally,  in  examination  of  patients 
with  recent  influenza,  there  may  have  been  a  few  moist  rales 
and  even  traces  of  broncho-pneumonia.  There  has  been  a  distinct 
absence  of  the  classical  sig^ns  of  incipient  tuberculosis.  Bacilli 
have  been  absent,  but  this  finding-  has  had,  of  course,  only 
the  same  relative  positive  and  neg'ative  values  as  under  ordinary 
circumstances. 

The  laryngoscope  has  brought  to  light  a  peculiar  condition 
in  the  mucosa  of  the  upper  trachea,  best  seen  if  the  examina- 
tion has  been  made  just  as  the  bleeding  has  been  passing 
off.  If  we  examine  the  trachea  during  an  ordinary  subsid- 
ing hemoptysis,  and  are  fortunate  enough  to  secure  a  good 
view,  we  generally  find  it  lined  with  clot  or  clot  patches 
throughout  its  entire  length.  In  many  of  the  cases  referred 
to,  it  has  been  possible  to  get  a  view  way  down  to  the  bifur- 
cation, and  the  lower  portion  has  been  found  entirely  clear. 
The  lesion  has  been  confined  to  the  subglottic  portion.  It  has 
consisted,  to  use  a  single  descriptive  phrase,  of  a  varicose  con- 
dition of  the  tracheal  vessels.  In  all  the  cases  reported,  this 
definite  view  has  been  obtained.  At  times  the  vessels  have 
been  seen  running  parallel  to  the  tracheal  rings,  or  perhaps 
converging  toward  the  subglottic  area  or  irregularly  scat- 
tered like  small  leeches  over  the  upper  tracheal  wall,  and  blood 
has  been  actually  seen  oozing  from  them.  Rest,  opium  and 
ice  pellets  have  been  of  service  in  treatment,  and  an  astringent 
spray  has  toned  up  the  vessels,  while  tonics  as  strychnin, 
cinchona,  etc.,  have  completed  the  cure  in  uncomplicated  cases. 

As  regards  the  direct  relation  of  influenza  as  an  etiologic 
factor,  we  must  remember  that  this  region  is  among  those 
affected,  and  primarily  so  in  pretty  much  every  case  of  the 
disease.  We  know  that  this  region  is  very  vascular,  and  it 
is  just  at  this  point  that  the  impact  of  respiration,  phonation 
and  cough  converges.  Considering  then  the  local  diminution 
of  resistance  and  the  systemic  weakening  of  the  influenza,  it 
is  natural  that  such  a  condition  as  that  described  should  be 
brought  about.  It  may  follow  from  other  causes  than  this 
special  infection.  In  one  instance  it  seemed  to  be  the  initial 
manifestation  of  cirrhosis  of  the  liver. 

It  is  only  fair  to  note  that  some  of  these  cases,  in  which 
tracheal  varices  have  occurred,  have  later  passed  on  to  the 
category  of  full-fledged  cases  of  pulmonary  tuberculosis,  so 
that  considerable  time  nnist  elapse  before  we  are  sure  of  our 
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position  in  a  given  case.  Therefore,  we  must  admit  that  while 
tracheal  hemorrhage  may  exist  independently  of  pulmonary 
disease,  it  may  be  present  also  as  a  distinct  lesion  in  persons 
who  later  develop  lung  disease.  In  all  the  cases  reported 
under  the  classification,  a  most  careful  search  has  been  made 
for  tubercle,  but  none  has  been  found  except  in  those 
which  have  passed  on  to  tuberculosis  as  above  specified.  Two 
reflections  are  pertinently  suggested  by  the  author,  who  has 
reported  the  largest  number  of  cases.  The  first  is  that 
greater  reserve  is  necessary  in  making  a  diagnosis  of  pul- 
monary tuberculosis  in  patients  who  have  bleeding,  emaciation, 
slight  fever  and  suspicious  chest  signs ;  the  second  is  that  some 
cases  regarded  zs  cured  incipient  tuberculosis  may  have  been 
only  recoveries  from  tracheal  bleeding  as  a  sequel  of  influenza. 

Tuberculosis. — In  an  excellent  paper  by  our  colleague,  Dr. 
Jonathan  Wright,  on  Tracheal  Syphilis,  published  in  1891, 
he  discusses  among  other  topics  that  of  differential  diagnosis 
from  tuberculosis,  quoting  Vallette  as  saying  that  "tuberculosis 
of  the  trachea  is  usually  only  a  feeble  episode  in  the  laryngeal 
and  pulmonary  trouble  which  it  accompanies."  This  expresses, 
for  nearly  every  case,  the  true  state  of  affairs.  In  fact,  Wright 
refers  to  one  case  of  Vallette's  as  the  only  one  he  could  find  in 
which  the  trachea  alone  was  affected.  I  have  gone  over  the 
literature  of  the  subject  since  the  date  of  Dr.  Wright's  paper, 
and  have  been  able  to  find  notes  of  three  additional  such  cases. 
One  of  these  is  reported  by  Hansemann,  who  found,  on  autopsy 
on  a  woman  of  73  years,  tuberculous  disease  of  the  trachea 
from  the  bronchi  up  to  the  larynx,  but  no  trace  whatever  of 
tuberculosis  in  other  tissues.  In  the  discussion  of  this  case, 
Schmorl  related  the  histories  of  two  others  with  the  same 
limitation  of  lesion.  One  was  found  in  a  man  dying  from 
typhoid  fever,  the  other  in  a  child  of  <S  years,  the  exact  cause 
of  death  not  being  given.  Cases  with  coincident  involvement 
of  the  larynx  and  bronchi  are  matters  of  daily  occurrence. 
Trache;.!  ulcerations  here  are  more  marked  on  the  posterior 
wall  and  are  often  found  in  advanced  cases  when  the  patient 
becomes  bedridden.  This  is  doubtless  due  to  the  long-con- 
tinued contact  with  the  mucosa  of  a  tenacious  agent  such 
as  bacilli-laden  sputum.  Naturally,  from  proximity,  the  upper 
portion  of  the  trachea  suffers  more  than  the  lower.  The  path- 
ologic changes  present  no  peculiarities.     The  tube  is  generally 
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thickly  coated  with  mucus,  though  it  may  not  be  produced 
at  this  site.  The  ulcers  are  generally  chronic,  but  may  run 
an  acute  clinical  course,  fuse  and  become  of  considerable  size. 
In  one  of  Schrotter's  cases,  the  entire  surface  from  the  sixth 
ring  to  the  bifurcation  formed  one  large  ulcer.  Ulcerations  may 
penetrate  the  wall  of  the  tube,  but  unless  they  do  so,  they 
add  no  special  symptoms.  A  view  of  the  trachea  is  often  im- 
possible, owing  to  the  swelling  of  the  laryngeal  structures. 
When  the  former  becomes  infected  in  its  lower  parts,  such 
infection  probably  comes  from  the  bronchial  glands.  Weich- 
selbaum  saw  one  case,  in  which  perforation  took  place  into 
the  trachea  and  esophagus  from  extension  from  the  glands 
named.  Schrotter  has  seen  cases  of  involvement  of  the  upper 
portion  of  the  tube,  which  he  could  explain  only  on  the  same 
theory  of  infection   from  the   glands. 

No  enumeration  of  the  features  of  tuberculosis  of  the  trachea 
should  omit  reference  to  the  rare  tuberculoma  first  described 
by  our  associate.  Dr.  J.  N.  Mackenzie,  nearly  twenty-five  years 
ago.  I  am  greatly  indebted  to  him  tor  an  interesting  personal 
communication  giving  his  own  experience  in  this  direction. 
Several  other  cases  purporting  to  be  similar  have  been  re- 
ported, but  the  majority  of  them  have  either  been  wrongly 
classified  or  the  evidence  adduced  in  their  favor  is  not  con- 
vincing. By  the  term  used,  Mackenzie  refers  "not  simply 
to  a  lesion  containing  the  bacillus,  but  to  a  distinct 
definite  characteristic  tumor-formation  covered  by  un- 
broken epithelium  and  consisting  of  a  mass  of  miliary 
tubercles  set  in  a  vascular  network  of  connective  tis- 
sue and  exhibiting  all  grades  of  tubercular  degen- 
eration up  to  cavity  formation."  It  will  be  observed 
that  this  condition  is  sharply  defined  from  mere  mound- 
like infiltrations.  In  the  communication  referred  to.  Dr.  Mac- 
kenzie states  that  he  has  seen,  in  all,  three  cases  in  which  the 
diagnosis  was  established  microscopically  beyond  a  doubt,  and 
two  others  in  which  no  histologic  examination  was  made.  To 
these  rigid  standards,  the  loose  statements  of  several  other 
writers  do  not  conform  and  their  diagnoses  of  their  respective 
cases  cannot  be  accepted,  still  less  their  claims  to  have  been 
the  discoverers  of  the  condition. 

Syphilis. — The  following  may  be  enumerated  as  the  spe- 
cific lesions  which  mav  involve  the  trachea  :  catarrhal  inflamma- 
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tion,  erythema,  condyloma,  gummi,  ulceration,  perichondritis 
and  cicatrices.  Catarrhal  inflammation  has  no  special  appear- 
ance or  symptoms  and  a  diag'nosis  of  such  as  a  specific  man- 
ifestation could  be  made  only  in  the  presence  of  other  and  con- 
clusive evidences  of  this  infection.  Of  the  so-called  secondary 
infections,  erythema  and  condyloma  are  rarely  observed,  prob- 
ably because  they  are  overshadowed  by  the  extreme  changes 
in  the  larynx.  Erythema  might  cause  irritation,  but  no  symp- 
toms would  arise  from  condyloma  until  ulceration  occurred. 
In  one  case  reported  by  Harrison  Griffin,  a  broad  projecting 
granular  mass  was  visible  upon  the  anterior  wall  immediately 
under  the  cords,  running  backward  about  an  inch  and  caus- 
ing considerable  narrowing  of  the  lumen.  It  was  uf  a  reddish 
color  with  a  skin-like  secretion.  It  had  sharply  defined  limits 
and  its  upper  surface  was  irregularly  fissured.  Under  the 
internal  use  of  the  iodids  and  inunctions  over  the  thyroid  carti- 
lage it  disappeared  in  three  weeks.  Condylomata  are  not  al- 
ways reddish,  but  sometimes  appear  as  white  spots  or  as  thick- 
enings with  superficial  ulcerations. 

Circumscribed  gummata  are  rare,  especially  in  the  upper 
portion  of  the  tube.  Parker  has  reported  the  case  of  a  boy  of 
15  years  with  inherited  syphilis  who,  on  autopsy,  showed  dense 
fibrous  tissue  in  connection  with  the  mucosa  and  submucosa. 
At  one  point,  the  lumen  was  reduced  to  a  diameter  of  one- 
quarter  of  an  inch.  Tracheotomy  had  been  done  and  the  fistula 
closed  later.  Death  resulted  from  catarrhal  pneumonia.  The 
effects  of  the  inflammation  began  somewhat  abruptly,  one 
and  one-half  inches  above  the  bifurcation,  and  increased  down- 
ward. Extreme  interstitial  inflammation  compressed  both 
bronchi  and  alveoli.  The  smaller  tubes  and  alveoli  were  full 
of  fetid  pus.  Beale  notes  that  such  forms  of  obstruction  always 
occur  at  the  lower  end  of  the  tube.  Gerhardt  explains  this 
localization  by  the  fact  that  the  lower  parts  are  more  liable 
to  injury  by  cough  and  by  the  additional  fact  that  the  pulsa- 
tions of  the  pulmonary  artery  always  keep  the  tracheal  wall 
in  a  constant  state  of  vibration.  Next  in  frccjuency,  as  to  site 
of  lesion,  is  the  upper  portion,  by  direct  extension  from  the 
larynx. 

Infiltration  may  come  on  years  after  the  body  has  been 
free  from  a  syphilitic  lesion.  The  process  seizes  on  the  carti- 
lages and  leads  to  inflammation  and  necrosis.  If  not  treated, 
wc  have  the  usual  sc(|ucnce  of  softening,  ulceration  and  de- 
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struction.  Infiltrations  are  often  rin.c^-like.  Membranes  are 
more  rare  than  in  the  larynx  from  the  same  cause.  Here 
may  be  cited  the  remarkable  case  described  in  the  candidate's 
thesis  of  our  president.  Dr.  Gleitsmann,  presented  to  the 
association  in  1S80.  His  patient  was  a  woman  of  32  years 
who  presented  along  with  various  other  lesions  the  "seeming 
appearence  of  a  second  glottis  far  below  the  normal  one.  Two 
dark  red  symmetrical  membranes  ran  horizontally  from  back 
to  front  of  the  trachea,  with  a  very  small  longitudinal  open- 
ing between  them,  which  was  wider  posteriorly  than  anteriorly. 
They  remained  immovable  during  respiration  and  phonation, 
and  were  localized  in  the  region  of  the  fifth  or  sixth  tracheal 
cartilages.  Their  surfaces  and  free  margins  did  not  show  any 
signs  of  ulceration.  It  was  impossible  to  determine  tlieir  ver- 
tical thickness."  Under  systemic  and  long-continued  treat- 
ment these  adventitious  bands  entirely  disappeared. 

\\'ith  a  desire  not  to  trespass  on  the  ground  of  other  partic- 
-ipants  in  this  discussion,  I  omit  reference  to  the  various  con- 
tractions and  stenoses  which  may  result  from  specific  disease. 
Ulcerations  sometimes  lead  to  deplorable  results.  Diffuse 
peritracheal  and  bronchial  syphilomata  have  been  noted.  The 
clinical  aspects  of  these  various  lesions  are  modified  by  the 
fact  that  the  bronchi  and  lungs  are  often  synchronously  af- 
fected. Various  forms  of  paralyses  are  simulated  by  the  re- 
sults of  pressure  and  contraction.  Downie  declares  that  hered- 
itary syphilis  is  more  often  the  cause  of  ulcerations  here  than 
is  acquired  disease.  The  symptoms  comprise  in  varying  com- 
bination hemoptysis,  cough,  dyspnea  and  stridor.  Often  the 
cough  and  sputum  suggest  tuberculosis,  the  breathing  and 
respiratory  spasm,  laryngeal  stridor.  Ulceration  may  per- 
forate the  aortic  arch.  In  a  general  way  infiltration  and  gum- 
mata  give  no  symptoms  until  narrowing  of  the  lumen  occurs. 
Ulcers  may  cause  cough  and  pain.  Sputa  are  mucopurulent 
and  purulent.  In  the  latter  stages  of  infiltration  we  have  re- 
action in  neighboring  parts.  Rings  and  membranes  give  evi- 
dences of  stenosis.  In  marked  stenosis  we  have  fever  and 
symptoms  of  pneumonia. 

The  diagnosis  is  generally  easy.  The  systemic  history  is 
taken  into  account,  and  a  careful  examination  should  be  made 
of  the  entire  body  for  stigmata  of  syphilis.  If  the  larynx  is 
free,  examination  is  generally  easy,  because  it  opens  widely 
and   the   epiglottis   is   instinctively   elevated.      Involvement   of 
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the  larynx  often  precludes  a  view  of  the  trachea,  and  the 
diagnosis  must  be  then  made  by  exclusion.  Here,  as  else- 
where, the  iodid  often  clears  up  many  obscurities. 

Differential  diagnosis  is  called  for  from  tuberculosis, 
scleroma,  ulcers  of  other  varieties,  tumors  and  foreign  bodies. 

Scleroma  generally  begins  in  the  nasopharynx  and  spreads 
downward,  generally  affects  a  large  area,  has  no  ulcers  and 
runs  a  long  course,  even  over  decades. 

In  tuberculosis,  we  almost  always  have  ulcers  in  the  larynx 
and  we  are  helped  by  the  results  of  chest  examinations  and 
by  the  finding  of  bacilli  in  the  sputum.  Tuberculin  injections 
may  solve  the  problem. 

Of  tumors,  the  most  common  are  fibromata  and  papillomata. 
Glandular  masses  and  malignant  disease  resemble  gummata. 

Foreign  bodies  are  often  overlooked  because  covered  with 
granulations. 

The  treatment  is  that  of  the  specific  disease  in  general,  to- 
gether with  such  topical  applications  and  mechanical  measures 
as  the  individual  case  may  demand.  H.  von  Schrotter  has  re- 
cently employed  the  tracheoscope  in  one  case  for  locating  a 
specific  lesion  which  was  found  at  the  bifurcation  and  was 
removed  by  internal  medication,  as  was  verified  by  subsequent 
examinations.  iHe  warmly  commends  the  use  of  this  instru- 
ment in  order  to  make  the  diagnosis  and  treatment  more  dc- 
curate. 

As  a  practical  matter,  it  may  be  observed  that  it  is  hard  to 
separate  syphilis  of  the  trachea  from  an  accompanying  lesion 
of  the  bronchi.  Reference  may  be  made  here  to  the  valuable 
paper  of  L.  A.  Connor  in  1903  on  Tracheal  Syphilis.  His 
statistics  are  of  interest.  He  has  analyzed  128  cases  recorded 
in  literature  and  occurring  in  his  own  practice,  finding  that 
twenty  of  these  were  gummata,  fifty-one  ulcers,  while  of  endo- 
tracheal connective  tissue  new  growths,  distinct  scars  were 
noted  in  forty-seven  and  diffuse  thickenings  in  thirteen. 
Fibrous  peritracheitis  was  present  in  eight.  The  trachea  alone 
was  involved  in  56  per  cent,  trachea  and  bronchi  in  33  per  cent 
and  the  bronchi  alone  in  11  per  cent. 

Out  of  Connor's  138  cases  there  was  a  mortality  of  T6  per 
cent.  Of  fifty-eight  cases  in  which  the  immediate  cause  of 
death  was  given,  nineteen  died  from  pneumonia,  four  from 
perforative    hemorrhage,     eleven      from     sudden    paroxysmal 
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dyspnea  and  the  remainder  from  gradual  exhaustion.  Of 
twenty-nine  rationally  treated,  fifteen  were  cured,  eleven  im- 
proved, while  but  three  failed  to  respond  to  treatment. 

A  word  may  be  added  concerning  scleroma.  Inasmuch  as 
the  programme  for  to-morrow  contains  a  paper  on  this  subject, 
which  will  be  thoroughly  dealt  with,  no  reference  is  made  here 
to  the  histology  of  the  disease.  Suffice  it  to  say  that  while  its 
occurrence  in  the  trachea  is  generally  secondary  to  that  in  areas 
above,  it  may  here  occur  as  a  primary  lesion.  According  to 
the  stage  to  which  it  has  progressed,  we  have  dyspnea,  crust 
accumulations,  cough,  scarring  and  stenosis.  There  is  no  spe- 
cific treatment.  Symptoms  must  be  met  by  suitable  measures 
which  embrace  inhalations,  mechanical  removal  of  crusts  and 
infiltration  deposits,  and  the  various  surgical  measures  which 
are  proper  for  stenoses  from  other  causes. 


XLIX. 

TUMORS    OF   THE    TRACHEA.* 

By  Clement  F.  Theisen,  M.  D., 

clinical  professor  in  diseases  of  the  nose  and  throat, 
albany  medical  college. 

ALBANY. 

Bruns,  in  his  very  complete  article  on  the  neoplasms  in  the 
air  passages  (trachea),  states  that  the  first  observation  of  a 
tracheal  tumor  was  in  1767.  by  Lientaud.  The  patient  in  whom 
it  was  observed,  a  boy.  died  of  a  sudden  attack  of  dyspnea,  and 
a  polyp  with  a  long  pedicle,  which  had  been  carried  into  the 
glottis  by  the  air  current  and  had  caused  the  sudden  death, 
was  found.  After  the  introduction  of  the  laryngoscope,  the 
reports  of  tracheal  tumors  became  more  frequent. 

Tiirck,  in  1861,  was  the  first  to  observe  a  tumor  in  the  upper 
part  of  the  trachea  in  the  laryngeal  mirror.  After  him, 
cases  were  reported  by  M.  Mackenzie.  Schrotter  and 
Stork.  This  rare  occurrence  of  tracheal  tumors  is  in  great  con- 
trast with  the  frequency  of  laryngeal  tumors,  as  Semon,  in 
1889,  collected  over  10.000  cases  of  benign  laryngeal  neoplasms 
(Bruns).  According  to  these  figures,  tracheal  new  growths 
as  compared  to  those  occurring  in  the  larynx,  would  be  less 
than  1  per  cent ;  or,  in  other  words,  the  relation  would  be  ap- 
proximately 100  laryngeal  growths  to  1  in  the  trachea. 

Bruns'  personal  observations  are  somewhat  different,  as  he 
observed  300  laryngeal  growths  to  7  in  the  trachea. 

Moritz  Schmidt,  out  of  42,635  cases  of  diseases  of  the  upper 
air  passages,  observed  2,088  new  growths,  of  which  748  were 
laryngeal,  and  only  3  tracheal. 

Bruns  states  that  the  slight  tendency  of  the  trachea  to  the  de- 
velopment of  new  growths  may  be  explained  by  the  fact,  that 
the  trachea,  which  is  a  simple,  rather  rigid,  smooth  tube,  has 
practically  only  the  passive  function  of  the  passage  of  air,  while 
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the  larynx  has  a  coinpHcated  structure,  and  such  a  function 
that  its  parts  are  in  almost  constant  motion.  This  also  ex- 
plains, perhaps,  the  slii^ht  tendency  of  the  trachea  to  primary 
catarrhal  inflammations,  and  the  fact  that  the  majority  of  tra- 
cheal tumors  arc  in  the  upper  part  of  the  trachea,  and  the 
smallest  number  in  the  middle,  because  particularly  this  part 
of  the  trachea  is  so  well  protected  from  irritation  of  all  kinds. 

In  order  to  study  the  subject,  the  statistics  of  the  different 
writers  had  to  be  consulted.  The  valuable  theses  of  Miiller  (3), 
Koch  (1),  Orth  (4),  Schrotter  (5),  Lemoine  (7),  Scheuer  (6) 
and  Bruns'  monograph  (8),  were  of  great  assistance  in  pre- 
paring this  paper.  Many  of  the  original  reports  of  cases  were 
also  consulted.  J.  Solis-Cohen's  paper  (18),  in  Ashhurst's  En- 
cyclopedia of  Surgery,  was  also  of  great  value. 

Graniilation  tumors  resulting  from  tracheotomies  and  the 
wearing  of  tracheal  canulas,  and  the  syphilitic  or  tuberculous 
granu'.omata  are  not  considered  genuine  tumors,  and  are  not 
included  in  this  paper.  The  writer's  paper  is  based  on  a  study 
of  most  of  the  authentic  cases  of  primary  tracheal  tumors  in 
the  literature,  one  hundred  and  thirty-five  cases  in  all.  Other 
cases  have  been  reported,  but  in  some  of  them  there  was  some 
doubt  of  the  diagnosis  and  in  others  the  data  were  insufficient. 

Of  the  139  cases,  8.5  are  benign  and  46  malignant. 

BENIGN    NEOPLASMS. 

The  benign  new  growths  occurring  in  the  trachea  are  about 
the  same  as  those  ol)sorved  in  the  larynx.  The  following  varie- 
ties occur  in  the  trachea:  The  fibroma  (polypus,  fibrous  poly- 
pus), the  lipoma,  the  papilloma,  the  ecchondroma  and  chondro- 
osteoma,  the  adenoma,  the  intratracheal  goitre  or  struma  and 
the  lymphoma.  Of  the  malignant  neoplasms,  only  the  sarcoma 
and  carcinoma  have  Iicen  observed  occurring  primarilv  in  the 
trachea. 

I  XTK ATKAC'IIlvAr,  STRUMA. 

Considering  first  the  benign  growths,  we  find  that  the  intra- 
tracheal struma  is  one  of  the  rarest  as  well  as  one  of  the  most 
interesting  forms. 

Cases  of  intratracheal  struma  have  been  reported  by 
Ziemssen  (73),  Bruns  (74),  Heise  (75),  Roth  (77).  Paltauf 
(78),  Baurowics  (80),  Freer  (81)  and  Theisen  (82). 
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Three  cases,  those  of  Neumayer  (7)  and  Frankenberger 
(72),  reported  as  cases  of  struma,  have  not  been  included  in 
this  list,  because  the  diagnosis  was  not  proved  in  any  of  the 
cases. 

Abstracts  of  the  reported  cases  of  intratracheal  struma  will 
not  be  given,  because  they  were  published  in  the  writer's  orig- 
inal paper,  "A  Case  of  Intratracheal  Colloid  Struma — Opera- 
tion," in    the    American    Journal    of    the    Medical    Sciences, 


Fig.  1.    Writer's  case.    Intratracheal  struma. 


June,  1902  (82).  A  full  report  of  the  writer's  case  was  pub- 
lished at  that  time,  with  the  histologic  diagnosis,  which  was 
"colloid  struma  originating  in  thyroid  tissue  situated  beneath 
the  i-ubmucosa  of  the  trachea." 

It  may  be  of  interest  to  mention  at  this  time,  that  the  tumor, 
which  was  removed  by  tracheo-fissure  Nov.  16,  1901,  and  which 
extended  downwards  along  the  posterior  wall  of  the  trachea 
from  the  first  ring  for  a  distance  of  5  cm.,  has  not  returned. 
I  examined  the  patient  a  few  months  ago.  and  found  the  trachea 
clear  with  the  exception  of  a  little  thickening  where  the  tumor 
had  been  attached  to  the  tracheal  wall.  Fig.  1  shows  the  tumor 
as  it  looked  on  laryngoscopic  examination,  and  Fig.  2  shows 
a  drawing  of  a  section,  low  power. 
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As  the  etiology'  of  this  class  of  benign  intratracheal  growths 
has  been  so  well  studied,  I  will  consider  it  rather  thoroughly. 
Up  to  the  time  of  Paltauf's  investigations  (78)  it  was,  how- 
ever, rather  obscure. 

The  two  theories  as  to  the  origin  of  this  most  interesting 
form  of  tumor  that  have  received  the  most  consideration,  are 
those  of  Bruns  (79)  and  Paltauf.  Bruns  and  Heise,  the  chief 
exponents  of  the  embryonal  theory,  held  that  in  intrauterine  life 
a  small  accessory  thyroid  lobule  from  aberrant  embryonic  rudi- 
ments of  the  thyroid   gland     (Angeborene   Verlagerung   von 


Fig.  2.     Drawing  of  Section.     Low  power. 


Schilddriisengewebe)  must  have,  in  such  cases,  been  present  in 
the  fetal  larynx  or  trachea.  This  lobule,  developing  about  the 
time  of  puberty,  resulted  in  the  true  intralaryngeal  or  tracheal 
so-called  "accessory  thyroid  tumor."  Paltauf  was  able  to  prove 
in  his  case,  by  microscopic  examination,  that  this  theory  was 
not  tenable.  In  his  case,  there  was  a  connection  between  the  in- 
tratracheal growth  ami  tlie  thyroid  gland  externally.  The  thy- 
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roid  was  so  firmly  attached  to  the  cricoid  cartilage  and  upper 
three  tracheal  rin,G;s,  that  it  could jiot  be  separated  from  them. 
The  space  between  the  cricoid  and  first  tracheal  ring,  and  a  por- 
tion of  the  external  lateral  lobe  of  the  thyroid,  which  was 
firmly  adherent  to  the  cartilage  at  this  point,  were  examined 
microscopically,  and  he  was  able  to  prove  positively  that  the 
thyroid  tissue  had  penetrated  (through  the  interstitial  mem- 
branes) to  the  perichondrium  and  submucosa  on  the  inner  sur- 
face of  the  trachea,  the  cartilage  itself  remaining  intact.  This 
observation  of  Paltauf's  is  the  first  instance  on  record  of  nor- 
mal thyroid  gland  tissue  penetrating  to  the  interior  of  the 
trachea,  although  Orth  (86),  in  his  Pathological  Anatomy, 
makes  the  statement  "that  strumas,  but  particularly  malignant 
neoplasms,  could  penetrate  into  the  air  passages." 

Paltauf's  conclusions,  that  these  tracheal  tumors  springing 
from  thyroid  tissue  do  not  owe  their  origin  to  an  intrauterine 
deposit  of  thyroid  tissue,  are  of  great  interest.  They  should, 
therefore,  not  be  called  accessory  thyroid  tumors.  They  orig- 
inate in  extrauterine  life  by  penetration  of  the  gland  tissue 
between  the  cricoid  and  thyroid  cartilages,  between  the  cricoid 
and  first  tracheal  ring,  between  the  upper  tracheal  rings  and 
through  the  interstitial  tracheal  membrane  itself,  from  without. 
When  this  occurs,  it  should  be  considered  as  a  direct  exten- 
sion of  an  enlarged  thyroid  gland — a  parenchymatous  struma. 
Proof  of  this  assertion  is  that  the  thyroid  gland  has  really  grown 
fast  to  the  cricoid  cartilage,  interstitial  membranes  and  upper 
tracheal  rings.  This  abnormal  adhesion  can  neither  be  ex- 
plained by  pressure  nor  by  an  inflammatory  process,  but  can 
have  occurred  only  during  the  formation  and  development  of 
the  thyroid  gland,  and  only  in  the  way  that  the  fetal  gland, 
in  these  cases,  must  be  united  with  the  perichondrium  of  the 
cartilage  and  the  interstitial  membranes. 

Gruber's  investigations  (83),  perhaps,  would  give  additional 
support  to  Paltauf's  theory.  He  found,  after  examination  of 
many  Russians  and  Bohemians,  that  there  was  often  an  ac- 
cessory or  really  an  extra  lobule,  extending  downward  from 
the  lowest  posterior  margin  of  the  lateral  lobes  and  lying  very 
close  to  the  trachea.  These  extra  lobules  may  also  lie  in  the 
crico-thyroid  space.  The  only  parallel  cases  that  possibly  give 
some  support  to  Bruns'  theory  are  those  observed  by  Streck- 
eisen  (87).  He  found  on  sections  through  the  hyoid  bone 
seven  times  the  so-called  glandulae  intrahyoideae ;  that  is.  thy- 
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roid  tissue  was  shut  in  the  bone.  He  believes  that  this  was  shut 
in  durin<T  the  ossification  period. 

In  my  own  case,  it  could  not  be  determined  during  the  oper- 
ation whether  the  left  lateral  thyroid  lobe,  which  was  enlarged, 
was  adherent  to  the  trachea  or  not.  The  isthmus  was  not,  be- 
cause, in  ligating  it,  the  ligatures  could  be  passed  readily  be- 
tween it  and  the  trachea.  It  is  a  rational  deduction,  however, 
from  the  fact  that  the  intratracheal  growth  was  really  part  of 
the  tracheal  wall,  ^nd  springing  as  it  did  from  the  posterior 
and  left  lateral  wall,  that  in  this  case,  too,  the  intratracheal 
tumor  was  really  an  ofifshoot  from  the  left  lateral  thyroid  lobe. 

An  analysis  of  ten  cases  of  this  class  of  tumors  brings  out 
a  number  of  interesting  points :  (a)  The  location  of  the 
tumors  in  all  the  cases,  with  the  exception  of  Bruns'  last  case, 
was  characteristic.  They  were  all  situated  in  the  lower  part 
of  the  larynx  and  upper  part  of  the  trachea  and  attached  to 
the  lateral  and  posterior  walls.  Bruns'  last  case  was  the  only 
exception  to  this  rule,  the  growth  being  attached  to  the  an- 
terior wall,  (b)  This  point  decides  another  interesting  fact 
before  mentioned,  that  these  tumors,  for  this  reason,  should 
not  be  called  accessory  thyroid  tumors,  because  they  are  really 
oflfshoots  from  the  thyroid, 'as  proved  in  the  majority  of  the 
cases  by  the  adhesion  of  the  thyroid  to  the  tracheal  wall,  and 
in  Paltauf's  case,  microscopically,  by  the  infiltration  of  the  in- 
terstitial membranes  with  the  follicles  of  the  thyroid  gland, 
(c)  They  were  all  observed  early  in  life,  from  the  fifteenth 
to  the  thirty-third  year,  with  the  exception  of  Roth's  case 
(77)  (the  fortieth  year),  (d)  A  goitre  of  moderate  size  was 
present  in  all  except  in  one  of  Heise's  and  in  Freer's  case, 
(e)  They  occurred  in  both  sexes — three  in  males  and  seven 
(including  the  author's)  in  girls  and  young  adult  women. 

PAPILLOMATA. 

The  tracheal  papilloma  is  one  of  the  commonest  benign 
tracheal  growths,  and  usually  occurs  together  with  multiple 
laryngeal  papillomata.  The  majority  of  the  cases  of  tracheal 
papilloma  occur  in  children. 

Six  of  the  recorded  cases  of  tracheal  papilloma  are  un- 
doubtedly congenital,  because  the  children  were  hoarse  and 
there  was  dyspnea  from  birth. 

Bruns  has  found  the  same  to  be  true  of  laryngeal  papilloma 
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in  children,  about  one-fourth  of  the  cases  being  congenital. 
(Bruns,  P.  Die  Lar3'ngotomie  z.  Entfernung  intralaryngealer 
Neubildungen,  Berlin,  1878,  S.  179.) 

Cases  of  tracheal  papilloma  have  been  reported  by  Davis 
Colley  (11),  Maissonneuve  (10),  Bruns  (9),  Schrotter  (12), 
M.  Mackenzie  (13),  Labus  (15),  M.  Mackenzie  (14),  Butlin 
(16),  Labus  (17),  J.  Solis-Cohen  (18),  Schaller  (19), 
Teschendorf  (20),  Chiari  (21),  Siegert  (22),  Weil  (23), 
Stork  (24),  M.  Mackenzie  (26),  Stork-  (25)  and  Krishaber 
(27). 

A  study  of  the  reported  cases  shows  that  in  a  little  less 
than  one-third  of  the  number,  the  paillomata  were  confined  to 
the  trachea,  and  occurred  mostly  singly,  varying  in  size  from 
a  pea  to  a  pigeon  egg.  They  are  usually  found  in  the  upper 
part  of  the  trachea,  and  in  the  majority  of  the  cases  are  at- 
tached to  the  anterior  wall,  although  they  also  occur  on  the 
posterior  and  lateral  walls.  Siegert  (22)  has  reported  a  papil- 
loma as  large  as  a  pigeon's  egg,  close  to  the  bifurcation,  and 
Stork  (25)  has  also  reported  a  case  in  which  the  growth 
was  close  to  the  bifurcation. 

Chiari  (21)  diagnosed,  with  the  laryngeal  mirror,  a  case 
in  which  the  growth  was  attached  to  the  posterior  wall  at 
about  the  tenth  ring.  Maissonneuve  (10),  in  1856,  at  autopsy, 
found  in  the  trachea  of  a  boy,  aged  10  years,  numerous  red- 
dish-white vegetations  which  extended  upwards  to  the  vocal 
cords.  They  had  started  about  two  years  before  death,  with 
catarrhal  symptoms  of  the  air  passages. 

Stork  (24)  observed  another  case  in  a  man,  aged  22 
years,  in  which  multiple  papillomata  were  present  in  the 
trachea  at  the  level  of  the  third  ring,  with  numerous  laryngeal 
papillomata. 

Labus  (45-48)  has  reported  three  cases  removed  per  vias 
naturales.  In  the  first  case  there  were  papillomata  of  the 
left  vocal  cord,  and  others  in  the  trachea  (fifth  to  eighth 
rings).  Removed  with  forceps,  but  recurred  every  three  or 
four  months.     Final  cure  was  obtained. 

Second  Case. — Small  growth  at  level  of  third  ring  in  boy, 
13  years  old.  Removed  with  forceps.  No  recurrence 
after  five  years.  Although  a  diagnosis  of  fibro-sarcoma  was 
made  in  this  case  microscopically,  it  was  probably  not  malig- 
nant from  the  fact  that  there  was  no  recurrence  after  an 
endotracheal    removal. 
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Third  Case.  —  Tracheal  paiMlloma,  in  a  man,  aged  fi3 
years,  at  the  level  of  the  fifth  rins:.  Removed  with  forceps 
in  dififerent  sittings. 

J.  N.  Mackenzie  (Tr.  Amer.  Laryn.  Ass.,  1898)  describes 
tuberculous  tumors  in  the  trachea,  which  at  times  take  the 
form  of  papillomata. 

Bruns  (9)  has  reported  two  cases  of  tracheal  papilloma 
in  children,  aged  respectively  7  and  10  years,  occurring 
in  conjunction  with  multiple  laryngeal  papillomata.  In  the 
case  of  a  child  of  5  years  dying  in  a  suffocative  attack 
(Teschendorf.  20),  a  mass  of  papillomata  extending  from 
the  epiglottis  to  the  bronchus  was  found,  and  in  another  case, 
a  child,  who  had  also  died  during  an  attack  of  suflfocation, 
the  trachea  at  autopsy  was  found  to  contain  numerous  papil- 
lomatous excrescences  extending  almost  to  the  bifurcation. 
Reported  by  Schaller  (19).  Sudden  deaths  of  this  kind  have 
occurred  mainly  in  children,  the  only  adult  case  of  which  I 
could  find  any  record  was  the  one  reported  by  M.  Mackenzie 
(26).  Sudden  death  was  produced  in  this  case  by  a  papilloma 
as  large  as  a  bean. 

LIPOMATA. 

Only  one  case  of  genuine  lipoma  has  been  reported,  by 
Rokitansky  (36)    (Fig.  3).     At    the    autopsy    of  a  man,  aged 


Fig.  3.     Rokitansky's   case  of   lipoma  of   the   trachea.     (After 
Schroetter.) 
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85     years,     a    lipoma   as    large    as    a    hazel    nut    was    found 
in  the  left  bronchus. 

In  another  case,  that  of  Chiari  (35),  a  primary  bronchial 
tumor  turned  out  to  be  a  mixed  lipoma  and  adenoma.  The 
case  was  that  of  a  woman,  aged  68  years,  who  had 
died  of  emphysema.     It  was  made  up  mainly  of  fatty  tissue. 

LYMPHOMATA. 

I  could  find  records  of  only  two  cases  of  lymphoma  of  the 
trachea.    They  were  reported  by  Clark  (37)  and  Volger  (38). 

In  Clark's  case,  that  of  a  woman  aged  75  years, 
a  tracheotomy  which  resulted  in  the  death  of  the  patient, 
had  been  performed  for  urgent  dyspnea.  The  growth  was 
found  at  autopsy. 

In  Volger's  case,  that  of  a  girl  aged  19  years,  a  round 
tumor  as  large  as  a  cherry  attached  to  the  lateral  tracheal  wall, 
could  be  seen  with  the  laryngeal  mirror.  It  was  removed  by 
tracheo-fissure. 

ADENOMATA. 

Seven  cases  have  been  reported,  by  Radestock  (29),  Chiari 
(31),  Mayer  (30),  Scheuer  (28),  Kolisko  (32),  Paltauf  (33) 
and  Rosenheim   (34). 

They  are  round  tumors,  originating  as  hypertrophies  of 
the  mucous  glands.  They  are  as  a  rule  only  slightly  mova- 
ble, and  have  their  seat  on  the  posterior  wall  of  the  trachea. 

In  Rosenheim's  case,  that  of  a  young  man  aged  23 
years,  a  small,  red,  immovable  tumor  was  seen  in  the 
upper  part  of  the  trachea.  It  was  removed  by  tracheotomy 
and  was  found  attached  to  the  cricoid  and  upper  tracheal 
rings.     Diagnosis :     Colloid  fibro-adenoma. 

Scheuer  reported  the  case  of  a  woman,  aged  56  years,  in 
whose  trachea  a  round  tumor  aboHt  the  size  of  a  cherry  was 
found  on  laryngoscopic  examination.  It  was  attached  to  the 
posterior  wall  by  a  thick  pedicle  at  the  level  of  6-8  rings. 
Removed  by  tracheotomy.  Kolisko  and  Chiari  have  reported 
cases  of  adenoma  of  the  bronchi.  Chiari's  case  occurred  in  a 
man  73  years  of  age,  who  had  died  of  tuberculosis. 

FIBROMATA    (FIBROUS   POLYPI ). 

Cases  of  this  kind  have  been  reported  by  Rokitansky  (51), 
Stallard  (54),  Eppinger  (55),  Tiirck  (52),  Maissonneuve  (53), 
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M.  Mackenzie  (50),  Fifield  (57).  U.  Mackenzie  (58),  Crutch- 
ley-Mackenzie  (59),  Ingals  (60),  Avellis  (64),  Braun  (63). 
Masini  (62),  Lewin  (61),  Mackenzie- Johnston  (65),  Oaz- 
mann  (66),  Bidwell  (07),  Jurasz  (68).  Bockenheimer  (69) 
and  Fournie  (70). 

Rokitansky.  in  1851,  reported  the  first  pedunculated  fibroma 
situated  at  the  bifurcation  of  the  trachea.  He  did  not  describe 
it  accurately. 

I  will  give  brief  abstracts  of  only  the  most  interesting-  cases. 

Tiirck  reported  the  case  of  a  fibroma  found  at  autopsy.  The 
patient,  a  man  aged  37  years,  had  died  of  tuberculosis.  It  was 
situated  in  the  upper  part  of  the  trachea,  and  was  attached 
to  the  posterior  wall.  Stallard  found  in  the  trachea  of  a  man, 
aged  40  years,  who  had  died  during  an  attack  of  suffocation, 
a  polyp  as  large  as  a  tonsil.  It  had  been  attached  to  the  ante- 
rior wall  of  the  trachea,  high  up. 

In  Eppinger's  case,  a  man  aged  23  years,  who  had  died 
suddenly,  a  round  tumor  as  large  as  a  hazel  nut  was  found 
on  the  posterior  wall  of  the  trachea,  4.5  cm.  above  the  bifur- 
cation.    The  diagnosis  was  made  microscopically. 

M.  Mackenzie  has  reported  four  cases  of  tracheal  fibroma, 
all  the  cases  he  observed. 

In  the  one  case,  a  man  aged  41  years,  the  growth  was  at- 
tached to  the  anterior  wall  of  the  trachea  at  the  second  ring. 
In  the  second  case,  a  woman  aged  22  years,  the  tumor  was 
attached  to  the  posterior  wall  at  the  third  ring.  In  an  at- 
tempt to  destroy  this  with  the  cautery  both  vocal  cords  were 
injured. 

In  the  third  case,  a  man  aged  37  years,  and  in  the  fourth 
case,  a  man  aged  45  years,  the  polypi  were  attached  to  the 
anterior  wall,  in  the  one  at  the  second  ring  and  in  the  other 
about  the  fourth  ring. 

In  two  of  Mackenzie's  cases,  the  polypi  were  destroyed  with 
the  cautery.  In  the  fourth  case,  the  patient  refused  operation, 
and  died  suddenly  a  few  months  after  returning  home,  prob- 
ably of  asphyxia. 

Ingals  has  reported  a  case  of  tracheal  polyp  in  a  man  aged 
60  years. 

In  a  case  reported  by  Lewin,  in  which  a  fibroid  polyp  was 
attached  to  the  posterior  wall  of  the  trachea,  a  tracheotomy 
was  performed,  and  the  patient  wore  the  canula  twenty-four 
years.     He  refused  any  other  operative  procedure. 
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Mackenzie-Johnston  and  Oazmann  have  also  reported  cases 
of  tracheal  polypi.  In  Mackenzie-Johnston's  caseThe  growth 
was  removed  by  tracheotomy,  and  in  Oazmann's  case  it  was 
removed  endotracheally. 

Altogether  I  could  find  records  of  twenty-four  cases  of 
tracheal  fibroma,  although  there  are  undoubtedly  more      Of 

bv"a"road\  '""^r^P^'"""^^^-^^"'  and  nine  were  attached 
b>  a  broad  base.  They  were  situated  about  equally  in  the 
upper  and  lower  parts  of  the  trachea,  and  attached  to  the  an- 
tenor  and  posterior  walls  in  about  the  same  number  of  case 

n  the  majority  of  the  cases,  they  occurred  in  middle  life; 
only  three  cases  haying  been  observed  in  children  between  the 
fifth   and   fourteenth  years.     In  eight  of  the   reported  cases 
sudden  death  from  suffocation  occurred.  . 

ECCHONDROMATA  AND  CHONDRO-OSTEOMATA. 

unknn/''"*^A^'^'^^'''^'''''"'  ^""'^'  °^  ^^'^  ^rachel  is  almost 
Tv^WU  .  z.  ■\°"'  '"''  '°"^^  ^'  ^°""d-  that  of  Berg 
(Vtrchow^  Jahresher,  11,  p.  206,  1890).    He  observed  a  tumor 

by  tracheo-fissure  and  was  found  to  be  made  up  of  cartilage. 

Other  ecchondromata  and  osteomata  have  been  reported  bv 

Sohs-Cohen    (41)    Virchow     (40),    Ganghofer    (39',  Chiari 

Klls  ?50^    '"  ^^'  ^'  '""''  ^''^'  Mischaikoff  (49)  and 

_    Very  little  is  known  in  regard  to  the  genesis  of  this  interest- 
ing class  of  new  growths  interest 

mafa  in^lhe  /"'^  "  .'''''  '"^'"^^^  '^'  ^^'^^''^^  °f  o^teo- 
of  tubeit  ^'  '  "^^"'  '''''  ''  ''-''  -'^  ^-^  ^^-^ 

(46)    ,n  1856      In  this  case,  that  of  a  woman  aged  38  years 

h      ra^h^;'    H-"'"""  ^'  '""  ^"  ''''  — '^  --^brane  of 
It  the  nt  .u    ^T!"'  ^''^  °^  pulmonary  tuberculosis,  and 

at  the  autopsy  the  whole  inner  surface  of  the  trachea  was  cov- 
ered  with   small   movable   teny  plates,   which   wer    Istened 

thV  trV^h:::  igf  •  ^^  ---'-^  -^^  ^^  ^^-^^-^^  --t' 

Heymann    (43)    has  reported  a  similar  case  in  a  woman, 

and   -itoraTv;  f  ''  "T'  '  ''^'"^^-'^-^y  -as  performed 

and  later  a  th>rotomy.  resulting  in  the  death  of  the  patient 
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Five  other  cases  have  been  reported  by  Hammer  (45). 

J.  Solis-Cohen  (41)  found  in  the  trachea  of  a  tuberculous 
patient,  after  death,  a  considerable  number  of  minute,  closely 
aggregated  ecchondromata  beneath  the  mucous  membrane. 

As  will  be  seen  from  a  consideration  of  these  cases,  such, 
bony  and  cartilaginous  formations  in  the  trachea  are  prac- 
tically always  multiple.  They  have  all  occurred  in  adults  be- 
tween the  twenty-fifth  and  sixtieth  years. 

The  causes  of  death  in  cases  in  which  this  condition  was 
found,  were  seven  times  tuberculosis,  four  times  pneumonia 
and  in  one  case  each  laryngeal  perichondritis,  meningitis, 
brain  tumor  and  carcinoma  of  the  uterus.  Tuberculosis  would 
appear  to  play  rather  an  important  role  etiologically,  although  in 
what  way  has  not  been  determined. 

MischaikofT's  investigations  (49)  have,  perhaps,  helped  to 
clear  up  the  origin  of  these  tracheal  chondro-osteomata.  He 
claims  they  do  not  develop  from  the  ordinary  connective  tis- 
sue of  the  mucous  membrane,  but  from  strands  of  connective 
tissue  springing  from  the  perichondrium.  This  is  brought 
about,  he  states,  by  an  anomaly  in  the  development  of  the  tra- 
cheal cartilage. 

MALIGNANT    NEOPLASMS CARCINOMATA. 

Primary  carcinoma  of  the  trachea  occurs  most  frequently 
as  a  medullary  carcinoma,  and  exceptionally  as  a  cylindroma 
(Koschier). 

Langhans  has  shown,  in  a  number  of  cases,  that  these  neo- 
plasms originate  in  the  mucous  glands  of  the  trachea. 

Bruns  (104)  has  reported  a  case  that  shows  a  probable 
malignant  change  in  an  intratracheal  struma.  As  this  is  the 
only  case  of  which  I  could  find  any  record,  in  which  an  ex- 
tensive resection  of  the  trachea  was  performed,  I  will  report 
it  rather  fully. 

The  patient  v.as  a  man,  aged  31  years,  who  had  suffered 
from  slowly  increasing  dyspnea  for  many  years.  On  laryn- 
goscopic  examination,  the  trachea  was  seen  to  be  filled  with 
rounded,  nodular  masses  attached  to  the  posterior  wall.  Bruns 
resected  the  trachea,  including  eleven  rings,  and  extirpated 
the  growth.  The  patient  lived  for  six  years.  The  histologic 
examination  showed  it  to  be  an  adenocarcinoma,  probably  an 
intratracheal  malignant  struma. 
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Tracheal  cancer  appears  to  favor  the  male  sex ;  out  of 
the  cases  collected  by  the  writer,  men  were  afflicted  about 
twice  as  frequently  as  women. 

The  young^est  patient  was  28  years  old,  the  average  age, 
however,  being  from  the  fiftieth  to  sixtieth  year.  Many  more 
cases  occur  between  these  years  than  between  the  thirtieth 
and  fiftieth. 

Tracheal  cancer  assumes  a  number  of  different  forms. 

Langhans  (90),  who  in  1S71  was  the  first  to  describe  a 
primary  cancer  of  the  trachea,  also  first  described  the  infiltra- 
tive form  of  tracheal  carcinoma.  His  patient,  a  man  aged  40 
years,  had  suffered  for  years  with  symptoms  pointing  to  a 
stenosis  of  the  right  bronchus.  The  true  condition  was  not, 
however,  determined  during  life.  At  the  autopsy  the  lungs 
were  found  normal,  the  bronchial  glands  enlarged  and  mela- 
notic. A  swelling  was  found  in  the  lower  part  of  the  trachea, 
extending  upwards  for  about  4  cm.  from  the  bifurcation.  There 
were  also  nodules  at  the  bifurcation,  extending  into  the  right 
bronchus  for  a  distance  of  2^  cm.  The  bronchus  itself  was 
narrowed  by  a  number  of  warty-like  elevations  attached  to  its 
walls. 

M.  Mackenzie  (91)  has  reported  one  case,  also  discovered 
at  autopsy.  In  the  trachea  of  this  patient,  a  woman  aged  57 
years,  an  ulcerated  growth  occupying  the  middle  third  of 
the  trachea  was  found.  On  microscopic  examination  the 
growth  was  found  to  be  an  epithelial  cancer. 

In  Schrotter's  case  (92),  a  man,  aged  58  years,  a  trache- 
otomy was  performed.  At  autopsy  a  nodular  mass  was  found 
in  the  trachea,  extending  from  the  first  to  the  ninth  rings.  A 
microscopic  diagnosis  of  carcinoma  fibrosum  was  made. 

Oestreich  (100)  observed  in  v.  Leyden's  clinic  a  primary 
carcinoma  in  the  trachea  of  a  woman  aged  28  years,  the  young- 
est patient  on  record. 

Another  case  of  carcinoma  at  the  tracheal  bifurcation  was 
reported  by  Ehlich  (101),  in  a  man  aged  65  years. 

Koschier  (102)  has  reported  two  cases  (cylindroma),  both 
attached  to  the  anterior  wall,  and  another  case  (103)  in  a 
woman  aged  40  years,  in  whose  case  a  carcinoma  was  re- 
moved per  vias  naturales  with  a  specially  constructed  sharp 
spoon  of  Stork. 

Other  authentic  cases  have  been  reported  I)v  TToffman 
(lOfi).  Delafield   (89),  Gibb   (93),  Klebs   (95).   Rcichc   (98), 
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Fischer  (90),  Boschi  (105),  Korner  (109),  Pick  (111),  Hin- 
terstoisser  (112),  Schmidt  (113),  Pogresinsky  (110)  and 
Sabourin   (109). 

The  writer  would  add  still  another  case  of  his  own  to 
this  list.  The  patient,  a  man  5S  years  of  age.  presented  him- 
self for  the  relief  of  urgent  dyspnea.  With  the  laryngeal 
mirror,  a  mass  could  be  seen  filling  the  upper  part  of  the 
trachea  and  extending  to  the  subglottic  region  of  the  larynx. 
A  tracheotomy  was  performed  with  cocain.  No  other  opera- 
tion could  be  performed,  because  there  was  already  involve- 
ment of  the  glands  of  the  neck.  The  patient  lived  about  four 
weeks  after  the  operation.  A  microscopic  diagnosis  of  carci- 
noma was  made. 

In  Boschi's  case,  a  man  aged  60  years,  a  tumor  extending 
from  the  bifurcation  5  cm.  upwards  was  found.  It  extended 
through  the  trachea  and  was  attached  anteriorly  to  the  pos- 
terior wall  of  the  ascending  aorta  as  well  as  to  the  arch. 

In  all,  I  could  find  records  of  twenty-seven  cases,  making, 
with  my  own  case,  twenty-eight  cases. 

The  favorite  seats  for  primary  tracheal  cancer  are  the  upper 
parts  of  the  trachea,  and  the  lower  parts  close  to  the  bifurca- 
tion.    The  middle  third  is  rarely  involved. 

In  the  majority  of  the  cases  the  posterior  wall  is  involved, 
while  the  anterior  wall  is  not  so  frequently  implicated. 

The  writer  has  considered  only  cases  of  primary  tracheal 
carcinoma.  No  mention  will  be  made  of  cancer  secondary 
to  laryngeal  or  esophageal  cancer. 

Carcinoma  of  the  thyroid  gland  also  frequently  infiltrates 
the  tracheal  wall. 

SARCOMATA. 

Only  primary  sarcomata  will  be  considered.  In  three  cases, 
however,  those  of  Jurasz  (131),  Pieniazek  (128)  and  Wright 
(130),  the  larynx  was  also  involved,  but  as  this  involvement 
was  just  about  at  the  dividing  point  the  origin  of  the  tumor 
was  probably  in  the  trachea. 

Although  primary  tracheal  sarcoma  is  rarer  than  carcinoma, 
we  have  been  able  to  collect  eighteen  cases  from  the  litera- 
ture. 

Thev  have  been  reported  by  Schrotter  (115,  116),  O.  Chiari 
(118),'  Levi  (119),  Prota  (120),  Heyninx  (121),  Killian 
(122),  Gleitsmann    (123),    Schrotter     (124),    Labus    (125), 


TUMORS  OF  THE  TRACHEA.  659 

Johnston-Cottrill  (126),  Bamberger-Billroth  (137),  Schech 
(129),  Pieniazek  (128),  Wright  (130),  Jurasz  (131)  and 
Mayer-Hiini  (132). 

In  seven  cases  endotracheal  operations  were  performed. 

Of  these,  one  of  Schrotter's  cases  (116),  lived  twenty  years, 
with  many  recurrences.  Gleitsmann's  case,  which  I  will  de- 
scribe more  fully  later  on,  lived  nearly  two  years,  with  a  re- 
currence in  about  fifteen  months. 

In  Heyninx's  case  (121),  in  which  a  myxosarcoma  was  re- 
moved from  the  trachea  of  a  woman,  aged  41  years,  with  the 
hot  loop,  I  could  find  no  record  of  the  final  result. 

In  three  cases  no  recurrence  could  be  detected  after  a  short 
period,  cases  of  Labus  (125),  Johnston-Cottrill  (126)  and 
Schech  (129). 

Of  the  cases  operated  on  by  tracheo-fissure,  the  final  result 
is  Hu.  wn  only  in  a  tew.  In  Mayer-Hiini's  (132)  and  Wright's 
(130)  cases,  no  recurrence  took  place  for  a  considerable  period. 
In  Jurasz's  case  (131)  a  slowly  growing  recurrence  was 
noticed  after  two  years. 

Prota  (120)  has  reported  two  cases,  both  in  women  be- 
tween 40  and  50,  in  whom  the  growth  was  situated  high  up 
in  the  trachea. 

Gleitsmann  (123)  has  reported  one  of  the  few  cases  of 
tracheal   sarcoma  operated   upon  endotracheally. 

The  tumor  in  his  case,  that  of  a  man  aged  52  years,  was 
situated  in  the  upper  part  of  the  trachea  and  nearly  filled  its 
lumen.  It  was  as  large  as  a  small  walnut.  The  tumor  was 
removed  endotracheally  with  the  Schech  canula,  iridoplatinum 
wire,  devised  by  Gleitsmann  in  1894,  being  used.  The  growth 
was  brought  through  the  glottis  without  difficulty. 

There  was  no  recurrence  for  alx)ut  fifteen  months.  The 
further  history  of  the  case  which  Dr.  Gleitsmann  kindly  sent 
me  is  as  follows:  In  March.  1903  (the  first  operation  was 
performed  in  December,  1901),  a  small  tumor  reappeared 
below  the  anterior  commissure  and  was  removed  with  the 
snare  as  before.  During  the  following  month  (April,  1903) 
the  ventricular  band  became  infiltrated,  pain,  fever  and  aphonia 
developed,  and  at  the  last  examination,  May  9,  1903,  the  left 
half  of  the  larynx  did  not  move  freely,  and  in  the  trachea 
small  nodules  could  be  seen  below  the  anterior  commissure 
and  below  the  left  vocal  cord.     A  radical  operation  which  was 
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recommended  was  declined,  and  the  patient  was  not  seen  again 
by  Dr.  Gleitsmann.    He  died  some  time  in  1903. 

This  case  teaches  a  valuable  lesson.  It  proves  the  fact  that 
endotracheal  operations  for  malignant  neoplasms  offer  very 
little  chance  of  success.  I  have  not  been  able  to  find  records 
of  any  cases  in  which  a  case  remained  permanently  cured  after 
an  endotracheal  operation.  In  the  three  cases  before  men- 
tioned, those  of  Labus,  Schech  and  Johnston-Cottrill,  the  state- 
ment was  made  that  a  cure  was  obtained  after  a  "short  period." 

Both  sexes  seem  to  be  equally  afflicted  with  tracheal  sarcoma 
and  young  rather  more  frequently  than  persons  more  advanced 
in  years. 

As  a  rule,  tracheal  sarcomata  are  attached  to  the  tracheal 
wall  by  a  broad  base,  and  have  a  smooth  surface.  Occasionally 
they  are  pedunculated.  They  often  reach  a  considerable  size 
and  almost  completely  fill  the  tracheal  lumen. 

For  the  sake  of  completeness,  I  will  give  brief  abstracts  of 
two  other  tracheal  tumors,  reported  by  Johanni  (134)  and  Hen- 
rici  (135). 

The  tumor  in  Johanni's  case  filled  the  lower  part  of  the 
larynx  and  upper  part  of  the  trachea,  in  a  woman  aged  66 
years,  and  finally  caused  her  death.  An  exact  histologic  ex- 
amination is  given.     It  was  called  an  amyloid  tumor. 

In  Henrici's  case  a  tumor  was  present  in  the  trachea  of  a 
man  aged  61  years,  who  had  suffered  from  "asthma"  for  fif- 
teen or  twenty  years.  It  was  situated  on  the  posterior  wall 
at  the  level  of  the  third  ring.  A  tracheo-fissure  was  made, 
and  the  tumor,  which  was  2.5  cm.  long  and  covered  with  a 
smooth  intact  mucous  membrane,  was  removed.  Patient  died 
suddenly  two  months  after  operation. 

The  classification  of  the  tumor  could  not  be  determined  by 
the  microscopic  examination. 

A  review  of  the  recorded  cases  of  intratracheal  tumors 
brings  out  some  interesting  points. 

Of  the  benign  growths,  papillomata  occur  most  frequently, 
and  of  the  malignant,  carcinomata  are  most   frequently  ob-- 
served. 

The  following  table  shows  the  order  of  frequency,  with  the 
number  of  each  variety  of  tumor  collected  by  the  writer.  This 
number  could  undoubtedly  be  added  to  materially,  but  it  com- 
prises   most    of    the    authentic    cases    on     record     to    date. 

Benign:     Papillomata,  25  cases;  fibromata  (fibrous  polypi), 
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24  cases ;  ecchondromata  and  chondro-osteomata,  17  cases 
intratracheal  strumas,  10  cases;  adenomata,  7  cases;  lipomata, 
3  cases  ;  lymphoma'ta,  2  cases ;  amyloid  tumor,  1  case. 

Malignant:  Carcinomata  28  cases,  sarcomata  18  cases,  mak- 
ing in  all  135  cases.  89  of  which  are  benign  and  46  malignant, 

A  study  of  the  cases  shows  also  that  tracheal  tumors  are  sit- 
uated, in  the  majority  of  the  cases,  in  the  upper  part  of  the 
trachea,  and  less  frequently  in  the  lower  part.  They  most 
rarely  occur  in  the  middle  of  the  trachea.  They  are  attached 
most  frequently  to  the  posterior  wall,  which  is  rich  in  mucous 
glands.  This  is  particularly  true  of  the  carcinomata,  which 
appear  to  take  their  origin  from  these  mucous  glands. 

Some  other  interesting  facts  are  brought  out  by  a  consid- 
eration of  the  reported  cases  of  tracheal  tumors. 

In  the  first  place,  their  great  rarity.  The  135  cases  collected 
by  the  writer  represent  nearly  all  the  authentic  cases  recorded 
during  the  past  seventy-five  years.  The  majority  of  the  cases 
have  been  reported,  of  course,  since  the  first  one  observed  with 
the  laryngoscope  in  1861. 

The  rarity  of  tracheal  tumors  becomes  much  more  striking 
when  the  89  benign  and  46  malignant  tracheal  tumors  are 
compared  to  the  10,747  benign  and  1,550  malignant  laryngeal 
tumors,  which  Semon  collected  between  1862  and  1888. 

The  malignant  tumors  of  the  larynx  represent  only  about 
125^  per  cent  of  the  total  number,  while  in  the  trachea,  accord- 
ing to  the  cases  collected  by  the  writer,  they  represent  about 
34  per  cent  of  the  total  number.  These  figures  are  significant, 
because  they  shqw  that  a  strong  suspicion  of  malignancy  must 
always  attach  to  a  tracheal  tumor. 

ETIOLOGY. 

Very  little  is  known  in  regard  to  the  etiology  of  most  tracheal 
tumors,  and  writers  as  a  rule  barely  mention  it.  In  consider- 
ing the  etiolog}'  of  tracheal  new  growths,  etiologic  factors  such 
as  congenital  displacement  of  tissue,  predisposition  and  a  gen- 
eral specific  diathesis  of  the  system  are  of  importance. 

The  fact  that  the  trachea  is  not  more  often  the  seat  of  new 
growths  may  be  explained  by  its  protected  position  and  its 
somewhat  passive  function.  It  is  not  easily  subjectetl  to  me- 
chanical or  chemical  irritation. 

Granulation  tumors  originating  after  tracheotomies  were  not 
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considered  in  the  writer's  paper,  because  they  are  not  true 
new  growths.  A  chronic  inflammation  of  the  tracheal  mucous 
membrane  probably  plays  an  important  role  in  the  development 
of  neoplasms.  An  inflammatory  process,  in  conjunction  with 
pulmonary  tuberculosis,  seems  to  have  an  important  etiologic 
bearing  on  the  development  of  cartilaginous  and  bony  forma- 
tions.   There  is  no  apparent  reason  for  this,  however. 

The  etiology  of  intratracheal  struma,  which  has  been  well 
worked  out,  has  already  been  considered  in  this  paper. 

SYMPTOMS. 

As  the  main  symptoms  of  all  tracheal  growths  are  those 
produced  by  the  resulting  stenosis,  and  as  we  are  to  have  an 
exhaustive  paper  on  this  subject,  I  will  not  mention  symptoms 
directly  caused  by  stenosis  at  all. 

There  are  a  few  symptoms,  however,  which  can  be  attributed 
to  the  tumors  themselves.  Tumors  in  the  trachea  may  be 
present  for  years  without  causing  any  special  symptoms,  and 
it  is  surprising  that  even  large  ones  sometimes  cause  so  little 
disturbance. 

A  case  has  been  reported  by  Siegert  (22),  in  which  a  papil- 
loma as  large  as  a  pigeon  egg  was  situated  at  -the  tracheal 
bifurcation,  and  did  not  cause  any  particular  difficulty  in  breath- 
ing. This  patient,  a  man  54  years  old,  died  of  general  septi- 
cema  following  an  infection  of  a  wound,  and  the  tumor  in  the 
trachea  was  found  at  autopsy. 

In  one  of  Schrotter's  cases  (115),  the  patient  lived  many 
years  with  a  sarcoma  that  almost  completely  filled  the  tracheal 
lumen. 

In  some  cases  attacks  of  sufTocation  come  on  only  periodic- 
ally. This  was  so  in  a  case  reported  by  Fifield  (57),  in  which 
a  fibroid  polyp  as  large  as  a  berry,  covering  the  opening  of 
the  left  bronchus,  was  found  at  autopsy. 

The  character  of  the  dyspnea  varies  according  to  whether  the 
growth  is  pedunculated  and  freely  movable  or  not:  A  mova- 
ble growth  acts  like  a  valve,  so  that  at  times  there  will  be  an 
inspiratory  dyspnea  and  at  other  times  an  expiratory  dyspnea. 

Gerhardt  claims  that  a  bending  forward  of  the  head  is  a 
symptom  that  is  always  i)rcsent  in  tracheal  obstruction,  while 
in  laryngeal  stenosis  the  head  is  bent  backwards. 

The  voice,  as  a  rule,  is  not  affected,  except  when  growths 
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with  lono;  pedicles  are  situated  high  up  in  the  trachea,  and 
are  carried  to  the  glottis  by  the  air  currnet.  In  such  cases  some 
hoarseness  may  be  present  without  much  dyspnea.  Masini 
(62)  and  Jurasz  (68)  both  observed  cases  of  this  kind. 

The  voice  may  be  also  affected  by  an  involvement  of  the 
recurrent  laryngeal  in  cases  of  trachea!  carcinoma.  Such  ob- 
servations have  been  made  bv  Hinterstoisser  (112)  and  Oes- 
treich   (107). 

Secondary  symptoms  are  also  produced,  particularly  by  slowly 
growing  tumors.  Occasionally,  diffuse  bronchiectasis,  empyema 
and  atelectasis  are  produced  in  certain  portions  of  the  lungs. 
Catarrhal  bronchitis  and  lobular  pneumonia  are  also  sometimes 
complications. 

Korner  (109)  has  reported  a  case  in  which  carcinoma  in  the 
lower  part  of  the  trachea  encroached  upon  the  right  bronchus, 
and  produced  an  obstructive  atelectasis  of  the  whole  right  lung. 

DIAGNOSIS. 

When  the  characteristic  symptoms  are  present  it  is  usually 
quite  easy  to  make  a  diagnosis  of  some  tracheal  obstruction, 
although  without  direct  inspection  it  would  be  hard  to  deter- 
mine whether  the  obstruction  is  caused  by  a  tumor,  a  stricture 
or  a  foreign  body.  The  diagnosis  of  a  tracheal  stenosis,  the 
most  common  symptom  of  intratracheal  growths,  is  of  course 
simple.  It  must  be  determined,  however,  whether  the  cause 
is  in  the  trachea  itself  or  from  external  pressure. 

An  examination  of  the  upper  part  of  the  trachea,  except  in 
young  children,  can  usually  be  made  with  the  ordinary  laryn- 
geal mirror,  after  cocainization,  in  some  cases  without  it. 

Laryngoscopy  can,  however,  be  quite  easily  practiced  even 
in  young  children  if  they  are  given  a  little  chloroform  or  som- 
noform.  A  forehead  lamp  or  a  self-illuminating  mirror  is  most 
convenient. 

For  laryngoscopy  under  an  anesthetic,  a  loop  of  silk  worm 
gut  may  be  passed  through  the  tongue,  as  recommended  by 
Jackson  (Laryngoscope,  April,  1905).  it  will  not  cause  as 
much  soreness  as  a  tongue  forceps.  The  Kirstcin  spatula  is 
also  of  service  for  diagnosticating  tumors  in  the  upper  part 
of  the  trachea,  and  in  children  can  be  used  just  as  well  under 
general  anesthesia.  .\  good  insjicctictn  of  the  trachea  in  ;idults 
may  often  be  obtained,  if  (lie  i)atieiil  is  examined  while  >tand- 
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ing,  according  to  Killian's  method.  In  six  of  the  seven  cases 
of  tracheal  tumors  operated  upon  by  Bruns,  he  was  able  to 
make  the  diagnosis  with  the  ordinary  mirror.  After  cocainiza- 
tion,  much  can  be  learned  in  regard  to  the  nature  of  the 
growth  with  an  extra  long  laryngeal  probe.  Instead  of  em- 
ploying Kirstein's  autoscopy,  a  Grant  epiglottic  lifter  may  be 
applied,  with  the  patient  in  Rosen's  position,  and  the  upper 
part  of  the  trachea  inspected  in  this  way. 

An  X-ray  examination  will  at  times  show  the  presence  of 
tumors  that  cannot  be  easily  insoected  and  is  a  great  aid  in 
the  diagnosis.  For  tumors  belov  the  middle  of  the  trachea. 
Killian's  tracheoscopy  or  bronchoscopy  would  be  of  service 
if  the  tumor  cannot  be  inspected  in  any  other  way. 

As  the  methods  of  performing  tracheoscopy,  as  well  as  the 
improvements  of  Ingals.  Jackson  and  others  in  instruments 
and  methods  of  lighting  the  deeper  parts  of  the  trachea  and 
bronchi  are  so  well  known.  I  will  not  mention  them  here. 

As  an  operation  would  have  to  be  performed  in  any  event, 
it  is  best  to  perform  tracheotomy  when  symptoms  become  ur- 
gent and  make  the  diagnosis  and  perform  the  operation  for 
the  removal  of  the  growth  at  the  same  time,  rather  than  to 
subject  the  patient  to  a  preliminary  bronchoscopy  or  tracheo- 
scopy. After  tracheotomy  an  excellent  inspection  of  the  lower 
part  of  the  trachea  may  be  obtained  through  the  ordinary  Kelly 
cystoscopy  after  passing  it  through  the  tracheal  wound.  An 
ordinary  head  mirror  can  be  used  in  throwing  light  through 
the  cystoscopy  Small  benign  tumors  may  be  removed  through 
the  cystoscope  with  forceps,  particularly  if  a  large  cystoscope 
is  used. 

The  fibroma  or  fibrous  polyp  is  usually  pedunculated,  and 
Schrotter  (114)  has  reported  a  case  of  a  distinctly  pedunculat- 
ed sarcoma  which  was  freely  movable. 

In  Probsting's  case  (132)  an  apparent  polyp  with  a  long 
pedicle  which  had  been  coughed  out  was  found  to  be  carci- 
nomatous. The  intratracheal  struma  has  been  fully  consid-r 
ered. 

It  is  often  difficult  to  make  a  diflFerential  diagnosis  between 
carcinoma  and  sarcoma. 

It  was  found  in  a  study  of  the  cases  that  carcinoma  occurs 
more  frequently,  particularly  in  men  of  advanced  years.  When 
metastases,  which  are  rare  in    primary     tracheal    carcinoma, 
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occur  in  the  lymphatic  glands  of  the  neck  or  in  the  larynx, 
esophagus  or  bronchi  there  is  no  doubt  about  the  diagnosis. 

Sarcoma  usually  occurs  as  a  growth  with  a  broad  base  and 
smooth  surface.  It  grows  slowly,  sometimes  becoming  very 
extensive,  however,  and  shows  little  tendency  to  ulceration. 

Carcinoma  shows  a  greater  tendency  to  ulceration  and  is 
usually  more  irregular  in  outline. 

The  tracheal  papilloma  can  as  a  rule  be  recognized  by  its 
appearance,  particularly  when  it  occurs  in  children ;  it  is  also 
present  at  the  same  time  in  the  larynx. 

Schrotter  (113)  has  described  a  tracheal  carcinoma  oc- 
curring in  the  form  of  papillomatous  excrescences.  Wright 
(129)  has  also  described  sarcoma  simulating  papilloma. 

PROGNOSIS. 

The  prognosis  of  tracheal  neoplasms,  unless  some  operative 
measures  are  promptly  carried  out,  may  be  said  to  be  almost 
absolutely  unfavorable,  because  without  operation,  the  stenosis 
caused  by  the  tumor  becomes  greater  all  the  time,  and  the 
patient  may  suddenly  die  of  asphyxia  even  before  a  trache- 
otomy can  be  performed.  The  higher  up  in  the  trachea  the 
tumor  is  situated  the  more  favorable  the  prognosis,  because 
it  can  not  only  be  more  easily  reached  during  operations,  but 
if  tracheotomy  becomes  necessary,  the  canula  can  be  introduced 
below  the  tumor. 

When  tumors  are  present  low  down  in  the  trachea  near 
the  bifurcation  a  tracheotomy,  without  at  the  same  time  a  re- 
moval of  the  growth,  may  not  do  much  good,  because  it  would 
be  difficult  to  get  the  end  of  the  canula  below  the  growth.  The 
fibromata,  particularly  the  pedunculated  polypi,  according  to  all 
authorities,  give  the  most  favorable  prognosis,  because  thcv  usu- 
ally occur  singly,  and  do  not  show  a  tendency  to  recur  when 
removed. 

Lemoine  (7)  states  that  in  twenty-six  cases  of  benign  tra- 
cheal growths  collected  by  him,  cures  w^ere  obtained  by  opera- 
tions in  ten  out  of  fourteen  patients ;  of  twelve  not  operated 
V]V)n,  ten  died. 

The  prognosis  of  the  intratracheal  strumas  is  also  favorable, 
as  their  growth  is  very  slow  and  they  apparently  do  not  readily 
recur  after  removal.  In  the  writer's  case  before  mentioned, 
removed  by  tracheo-fissure,  there  has  been  no  recurrence  since 
the  operation  was  performed  in  IDOl. 
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The  papillomata  are  not  so  favorable,  because  they  are  usu- 
ally multiple,  often  recurring  simultaneously  in  the  larynx  and 
trachea,  and  show  a  decided  tendency  to  recur  after  removal. 

Among-  the  cases  collected,  the  endotracheal  removal  was 
performed  in  eight,  in  all  of  which  the  growths  were  situated 
in  the  upper  part  of  the  trachea.  There  were  recurrences  in 
a  number  of  these  cases. 

In  four  cases,  all  children,  laryngo-tracheo-fissure  was  per- 
formed in  order  to  remove  at  the  same  time  the  laryngeal  and 
tracheal  growths.  A  number  of  these  cases  subsequently  died 
of  recurrences.  The  carcinomata  ofifer  the  most  unfavorable 
prognosis  of  all.  Statistics  show  that  patients  afflicted  with 
tracheal  carcinoma  live  as  a  rule  only  a  few  months,  although 
they  may  live  several  years.  Death  usually  results  through 
slow  suflfocation,  pneumonia  or  metastases  to  neighboring 
organs. 

On  the  other  hand,  observations  are  on  record  to  show  that 
at  times  the  disease  remains  localized  for  a  very  long  period. 
Tracheotomy  does  not  seem  to  prolong  life  much  in  these 
cases,  but  if  the  canula  can  be  applied  below  the  growth,  it 
certainly  makes  the  patient's  death  easier.  Schrotter  (114) 
has  reported  a  case  in  which  it  was  not  possible  to  get  in  the 
canula. 

From  the  fact  that  some  cases  of  tracheal  carcinoma  develop 
so  slowly,  and  show^  no  tendency  to  metastasis,  it  does  not  seem 
too  much  to  hope  for,  that  in  the  near  future  a  radical  opera- 
tion such  as  a  resection  of  the  trachea  will  be  performed  more 
frequently  and  just  as  brilliant  results  obtained  as  in  early 
laryngectomy  for  laryngeal  cancer.  I  have  been  able  to  find 
only  one  case  in  the  literature  in  which  a  resection  of  the 
trachea  for  carcinoma  was  performed.  This  case  was  reported 
by  Bruns  (103).  His  patient  lived  six  years  after  the  opera- 
tion. Koschier  (101)  has  reported  a  case  in  which  a  carcinoma 
(cylindroma)  was  removed  by  tracheotomy,  and  six  months 
later  no  trace  of  a  recurrence  could  be  dectected.  In  tracheal 
sarcoma  the  prognosis  does  not  appear  to  be  extremely  un- 
favorable. Data  are  lacking  in  regard  to  recurrences  of  tra- 
cheal sarcoma  after  removal.  In  fact,  practically  nothing  is 
known  about  it.  In  Gleitsmann's  case  of  the  endotracheal  re- 
moval of  a  sarcoma,  there  was  no  recurrence  for  about  fifteen 
months,  but  soon  after  that  the  tumor  did  recur. 

The  growth  of  sarcoma  in  the  trachea  is  very  slow,  the  dis- 
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ease  often  extending  over  a  period  of  years.  Nor  does  the 
growth  show  any  tendency  to  ulceration  or  extension  to  the 
surrounding  structures. 

Of  the  seven  endotracheal  operations  on  record,  for  tracheal 
sarcoma,  three  cases  were  reported  cured,  although  there  is 
no  record  to  show  that  they  remained  cured.  These  three  cases 
w^ere  called  cured  because  there  was  no  recurrence  in  four  or 
five  months.  In  one  case  there  was  a  recurrence,  but  the 
patient  lived  many  years,  and  one  case  rapidly  terminated 
fatally.  Another  patient  (Gleitsmann's)  lived  nearly  two  years 
after  the  operation. 

The  growths  in  five  cases  were  removed  by  tracheotomy,  and 
in  two  there  had  been  no  recurrence  after  three  months  and 
one  year.  In  one  case  there  was  a  recurrence  after  two  years. 
In  two  cases  tracheotomy  was  followed  by  a  fatal  issue. 

TREATMENT. 

The  treatment  of  the  large  majority  of  the  cases  of  tracheal 
tumors  may  be  summed  up  in  the  one  word,  operative.  Pallia- 
tive measures  may  be  used  when  growths  are  so  small  that 
they  do  not  interfere  to  any  extent  with  breathing,  but  it  must 
be  remembered  that  a  good  many  of  the  tracheal  growths  have 
a  fairly  rapid  growth,  so  that  it  is  safer  to  remove  even  small 
growths  as  soon  as  the  diagnosis  is  made. 

Tracheotomy  performed  for  the  purpose  of  relieving  breath- 
ing comes  under  the  head  of  palliative  measures,  and  is  success- 
ful if  the  canula  can  be  inserted  below  the  growth. 

As  statistics  show  that  in  over  one-half  of  all  cases,  tracheal 
neoplasms  are  situated  in  the  upper  third  of  the  trachea,  a  low 
tracheotomy  would  relieve  the  patient's  breathing  in  a  major- 
ity of  the  cases.  In  cases  in  which  the  tumor  is  situated  very 
low  down  in  the  trachea,  a  piece  of  a  rubber  stomach  tube 
may  be  used  in  case  of  emergency,  if  a  long  tracheal  canula  will 
not  reach  below  the  growth.  In  such  cases,  if  the  patient's 
condition  permits  it,  it  would  be  wise  to  attempt  the  removal 
of  the  growth  as  soon  as  free  respiration  is  estal)lished.  Other 
conditions  sometimes  make  tracheotomy  difficult  and  even  im- 
possible. 

The  patient  died  in  one  of  Schrotter's  cases  (11  I  )  while  he 
was  attempting  to  perform  tracheotomy.  The  lumen  of  the 
trachea  was  so  filled  with  the  growth  (carcinoma)  that  the 
canula  could  not  be  inserted. 
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In  inoperable  cases,  a  tracheotomy  will  have  to  be  performed 
in  any  event,  and  in  operable  cases  it  not  only  prepares  the 
way  for  a  thorough  inspection  of  the  trachea,  either  with  the 
fing-er  or  through  a  tube,  but  it  is  at  times  a  necessary  prelimi- 
nary step  to  an  endotracheal  operation. 

Endotracheal  Operations. — Operations  through  the  mouth 
should  be  performed  only  for  small  pedunculated  benign 
growths,  situated  high  up  in  the  trachea.  Endotracheal  opera- 
tions for  malignant  growths  do  not  ofifer  a  much  better  chance 
of  success  than  endolaryngeal  operations  for  laryngeal  cancer. 
They  should  not  be  attempted.  Statistics  in  regard  to  the  re- 
currence of  tracheal  sarcoma  after  endotracheal  removal  are 
sadly  deficient. 

The  results  of  the  seven  endotracheal  operations  for  sar- 
coma, as  well  as  those  removed  by  tracheo-fissure,  have  already 
been  given.  The  most  favorable  tumors  for  removal  through 
the  mouth  are  the  papillomata,  and  about  a  dozen  such  opera- 
tions have  been  performed — a  majority  of  all  endotracheal 
operations. 

The  technic  is  the  same,  except  that  longer  instruments 
have  to  be  used,  as  for  the  laryngeal  operations. 

Children  can  be  operated  upon  under  general  anesthesia, 
with  the  aid  of  the  Kirstein  spatula. 

The  removal  of  a  tracheal  tumor  by  tracheotomy,  or  better 
tracheo-fissure,  is  the  operation  of  choice  for  the  majority 
of  the  cases.  Benign  neoplasms  of  all  kinds  can  be  readily  and 
radically  removed  in  this  way,  and  there  is  much  less  chance 
for  recurrence  than  when  they  are  incompletely  removed 
through  the  mouth.  'I'liis  is  particularly  true  of  the  five  cases 
of  intratracheal  struma  (4  of  Bruns'  and  the  writer's  case), 
in  which  there  have  been  no  recurrences  after  radical  opera- 
tions (tracheo-fissure).  There  arc  about  twenty  such  opera- 
tions for  different  tracheal  growths  on  record. 

Mayer-IIi'.ni  (1'-V2)  removed  in  this  way  a  sarcoma  situated 
just  above  the  bifurcatidu. 

In  performing  these  operations,  the  anterior  wall  of  the 
trachea  should  be  split  for  a  considerable  distance,  so  as  to 
give  the  operator  plenty  of  room.  Either  a  tampon-canula 
can  be  used  or  the  operation  can  be  performed  in  some  cases 
of  benign  growth  without  it,  with  the  patient  in  the  Trendel- 
enburg position. 
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Resection  of  the  trachea  has  only  been  performed  in  one 
case,  that  of  Bruns'  (104),  before  alluded  to. 

He  removed  a  carcinoma  of  the  posterior  tracheal  wall, 
including  the  posterior  wall  and  ten  of  the  rings,  keeping 
the  patient  alive  for  six  years. 

After  tracheotomy,  small  tumors  low  down  in  the  trachea 
may  at  times  be  removed  through  a  cystoscope  under  direct 
inspection. 
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STENOSES  OF  THE  TRACHEA.- 
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PROFESSOR  OF  LARVXGOLOGY  IN  COLUMBIA  UNIVERSITY. 
NEW     YORK. 

In  speaking"  on  that  portion  of  the  subject  allotted  me, 
namely,  Stenoses  of  the  Trachea,  and  to  keep  well  within 
sequence  with  the  other  papers  forming  this  discussion,  one  is 
confronted  with  two  very  important  considerations :  First, 
whether  the  morbid  processes  causing  the  stenoses  originate 
within  and  confine  themselves  to  the  trachea  itself — that  is. 
are  not  an  extension  of  the  larynx  above  or  the  bronchi  below ; 
and,  secondly,  whether  the  stenosis  is  due  to  conditions  aris-. 
ing  within  the  trachea  or  to  compression  of  the  trachea  from, 
without. 

Stenosis  arising  within  the  larynx  and  continuing  to  the 
subglottic  portion  and  the  trachea  below  was  well  and  thor- 
oughly considered  in  detail  at  the  1905  meeting  of  this  Asso- 
ciation by  Dr.  John  Rodgers.  and  need  not  be  considered  here. 
(1)  So  my  remarks  wil!  pertain  more  especially  to  stenoses 
confined  to  the  trachea  itself,  realizing,  however,  the  difficulty 
of  such  an  absolute  limitation. 

Causes. — For  the  purpose  of  a  more  thorough  discussion. 
causes  of  tracheal  stenosis  may  be  divided  into  extrinsic  and 
intrinsic,  the  extrinsic  variety  including  that  form  known  as 
compression  of  the  trachea  :  and  it  sometimes  follows  in  this 
relation  that  causes  which  originate  without,  may,  by  exten- 
sion of  the  lesion,  incorporate  the  tracheal  lumen  and  thus 
develop  an  additional  or  true  tracheal  stenosis.  This  is  prob- 
ably seen  to  happen  more  in  malignant  disease  than  in  other 
forms  of  external  causes,  and,  further,  various  external  causes, 
such  as  aneurisms,  abscesses  and  suppurating  glands,  niay — 
after  a  period  of  pressure — rupture  and  discharge  their  con- 
tents into  the  trachea,  causing  often  an  acute  fatal  termina- 
tion.    Among  the  extrinsic  causes  may  be  mentioned : 

1.   Struma,  which,  according  to  Chiari,  is  the  most  com- 
mon of  external  causes   (2). 

♦Read  before  the  American  Laryngological  Association,  May,  1906. 
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2.  Pressure   by    various    tumors,    whether    benign    or 

maUgnant. 

3.  Glandular   hypertrophies,    including   tubercular,   and 

the  various  phases  of  goitre.  Thymus  hypertrophy 
in  the  opinion  of  Riegel  and  others  (3),  though  it 
may  (though  rarely)  cause  compression  stenosis, 
shows  the  effects  of  compression  mainly  on  the 
vascular  and  nervous  trunks. 

4.  Pressure  by  emphysema,  either  traumatic  or  extend- 

ing from  pulmonary  disease  below. 

5.  Aneurisms,  either  from  the  aorta  below  or  from  the 

lateral  cervical  vessels. 

6.  Diffuse  or  localized  phlegmonous  cellular  inflamma- 

tions of  the  neck,  with  or  without  the  production 
of  abscess. 

7.  Extension  of  bone  disease  from  sternum,  clavicle  and 

vertebral  column  (4). 

8.  Traumatisms,     including    fractures,     ruptures,    cut- 

throat, strangulations,  etc. 
Mediastinal  diseases,  though  giving  rise  to  pressure  on 
the  primitive  bronchi,  are  not  regarded  by  Riegel 
(5)  as  frequent  causes  of  tracheal  pressure;  if  so, 
the  compression  is  not  very  great. 
Chiari  (6)  mentions  an  occasional  cause  called  struma 
ventosa ;  i.  e.,  accumulation  of  air  in  the  region  of 
the  upper  portion  of  the  thorax,  after  injuries  of 
the  large  air  passages. 
The  character,   intensity  and   difficulty  of  determining   the 
various  external  causes  depend  on  the  location  of  the  compres- 
sion factor — those  from  deep  within  the  tissues  of  the  neck, 
those  posteriorly  situated  and  those  arising  from  below  being 
the  most  difficult  in  point  of  determination  and   relief;  while 
those  more  external  in  their  nature  and  laterally  situated  offer 
the  most  easy  solution  from  all  points  of  view. 

Frequently,  from  long  continued  lateral  pressure,  the  trachea 
may  be  deflected  from  its  median  position  in  part  or  in  the 
whole  of  its  entire  length,  which  fact  must  be  borne  in  mind, 
as  it  often  adds  greatly  to  the  difficulty  in  operative  procedure 
for  relief. 

Intrinsic  causes  may  be  conveniently  classed  as  being  due 
to: 

1.  Cicatrices  and  adhesions. 
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2.  Morbid  growths  and  foreign  bodies. 

3.  Inhalation  of  smoke,  flame,  volatile  fumes ;  ingestion 

of  corrosive  chemicals  and  acids. 

4.  Inflammations,  thickening  of  tracheal  walls. 
According  to  Chiari  (7)  intratracheal  stenosis  is  much  more 

rare  than  that  from  external  causes,  but  when  it  does  exist 
it  involves  a  greater  extent  of  tracheal  lumen.  The  form  and 
severity  depends  essentially  on  the  causative  factor,  no  two 
cases  seeming  to  be  alike  in  detail  of  stricture  formation,  which 
makes  it  a  most  interesting  study  in  reviewing  the  many  re- 
ports of  isolated  cases  and  which  bears  greatly  on  the  indi- 
vidual ingenuity  in  the  way  of  treatment. 

Under  the  first  heading,  tertiary  syphilis  and  secondary 
stricture  from  tracheotomy  are  undoubtedly  the  most  com- 
mon causes,  the  cicatrization  and  contraction  of  the  syphilitic 
ulcer  following  the  same  law  in  destructive  deformity  as  seen 
so  commonly  in  the  larynx  and  pharynx  above.  Though  gen- 
erally irregular  in  shape,  certain  cases  show  a  distinct  annular 
formation  with  a  comparatively  uniform  stenotic  aperture. 

Although  ulcerations  from  glanders,  diphtheria,  typhoid 
fever,  tuberculosis  and  even  so-called  catarrhal  ulcerations, 
have  been  reported  as  producing  tracheal  strictures,  the  in- 
stances are  but  exceptional.  In  this  relation  I  may  mention 
the  extensive  and  interesting  account  by  Schrotter  (8),  with 
detail  of  treatment  and  illustrations,  of  a  case  of  primary  tra- 
cheal tuberculosis  producing  stricture.  He  goes  deeply  into 
the  subject  and  offers  many  conclusions  worth  reading. 

The  irritation  from  a  long-continued  wearing  of  a  tracheal 
canula,  from  whatever  cause  it  may  have  been  originally  in- 
troduced, frequently  produces  a  secondary-  stricture  along  the 
various  parts  of  contact,  and  this  liability  must  always  be 
given  thought  when  tracheotomy  is  performed,  and  every 
effort  made  to  dispense  with  the  canula  as  soon  as  possible, 
especially  if  originally  introduced  as  a  temporary  procedure; 
and  a  choice  of  size  and  shape  of  canula  should  be  made  which 
will  have  the  least  tendency  to  these  after-pressure  effects. 
Though  occurring  at  either  extremity  of  the  canula,  the  most 
frequent  location  of  secondary  stricture  is  at  the  upper  end, 
about  and  above  the  orifice  of  the  tracheal  opening,  where 
granulations  may  form  which  subsequently  may  become  very 
dense  and  on  attempt  at  removal  of  canula  may  fall  down 
in  the  trachea,  thus  necessitating  the  constant  re-introduction 
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of  the  tracheal  tube  to  prevent  suffocation.  The  granulations 
may  take  on  the  character  of  the  original  cause  for  which  the 
tracheotomy  was  performed,  especially  if  for  malignancy  or 
papilloma ;  or  there  may  be  formed  hard,  firm,  contracting 
granulation  tissue,  due  to  pressure  effect  and  independent 
of  any  diseased  condition.  This  contraction  becomes  very 
marked  in  some  instances,  completely  shutting  off  any  con- 
nection with  the  larynx  above.  This  condition  offers  one  of 
the  most  difficult  factors  in  attempts  at  restoration  of  the 
tracheal  lumen  by  dilatation. 

Tracheotomy  may  also  produce  an  inverting  of  the  tracheal 
rings,  and  also  tracheal  defects  from  pressure  absorption  with 
subsequent  strictures  at  these  points.  The  tendency  of  these 
after-effects  depends  greatly  on  the  diseased  conditions  of 
the  mucous  membrane  producing  the  original  cause  of  the 
stenosis. 

Strictures  from  intratracheal  growths  and  foreign  bodies 
will  be  duly  considered  under  the  portion  of  the  discussion 
allotted  to  those  subjects,  and  need  no  mention  here. 

Strictures  resulting  from  inhalation  of  smoke  or  flame, 
scalds,  volatile  fumes,  the  ingestion  of  corrosive  chemicals  and 
acids  sometimes  occur,  and  in  some  instances  the  resultant 
damage  may  be  more  or  less  limited  to  the  trachea,  but  as  a 
rule  there  is  a  general  involvement  of  the  contiguous  passages. 
These  accidents  are  naturally  of  a  severe  type  and  are  apt 
to  prove  fatal  in  the  initial  inflammation. 

Strictures  from  primary  or  inflammatory  thickening,  or 
hypertrophy  of  the  tracheal  walls,  may  arise  from  other  ulcer- 
ations, edema,  acute  or  chronic  inflammatory  swellings,  peri- 
chondritis, abscesses  or  scleroma. 

Symptoms. — Although  cough,  change  in  character  of  voice, 
sense  of  irritation  or  uncomfortable  suffocative  sensations 
about  the  throat  may  lead  to  suspicion  of  tracheal  implication, 
the  chief  symptom  is  interference  with  breathing  which,  when 
excessive,  becomes  stridulous  in  character — the  stridor  indi- 
cating mechanical  obstruction  of  larynx  or  trachea.  The 
voice  is  not  very  characteristic.  It  may  be  faint  or  of  a  muf- 
fled character,  though  perhaps  with  some  effort  in  phonation, 
but  it  generally  remains  clear,  following  the  law  of  subglottic 
stenosis  as  compared  with  the  various  types  of  hoarseness  in- 
dicating laryngeal  involvement. 
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Tracheal  dyspnea  has  some  characteristics  pecuHar  to  itself. 
It  is  inspiratory  in  character,  the  inspiration  being  longer  than 
expiration.  It  may  be  of  a  noisy,  labored,  wheezing  nature; 
becomes  at  times  audible  at  a  considerable  distance,  but  it  has 
not  the  peculiar  brassy,  croupy,  stridulous  sound  of  laryngeal 
dyspnea.  The  wheezing  sound  may  sometimes  be  felt  as  a 
thrill. 

In  tracheal  stenosis,  the  motion  of  the  larynx  remains  almost 
stationary,  being  quite  in  contrast  to  laryngeal  stricture,  where 
the  larynx  makes  profound  excursions  up  and  down  in  efforts 
at  breathing.  The  phenomenon  was  first  pointed  out  and  em- 
phasized by  Gerhardt  (9),  (10). 

During  the  preparation  of  this  discussion,  the  writer  has  had 
the  opportunity  of  observing  this  phenomenon  as  it  concerns 
the  larynx,  to  a  marked  degree,  in  the  case  of  a  patient  with  a 
bilateral  abductor  paralysis,  who  in  all  efforts  to  breathe 
would  cause  the  larynx  to  make  most  prolonged  and  violent 
excursions.  Whether  the  character  of  the  laryngeal  obstruc- 
tion causes  any  accentuation  of  this  phenomenon,  I  am  un- 
able to  say.  Gerhardt  also  pointed  out  the  fact  that  in  tracheal 
stenosis  the  head  is  either  kept  in  the  upright  position  or  bent 
forward ;  while  in  laryngeal  dyspnea  the  head  is  thrown  back. 
My  observations  have  been  that  the  tendency  to  the  forward 
bending  of  the  head  becomes  more  prominent  the  lower  the 
stenosis  is  in  the  trachea,  reaching  its  fullest  bending  in  bron- 
chial stenosis  or  spasms,  as  seen  in  the  position  of  the  asthmatic 
patient. 

Auscultation  of  the  chest  is  only  of  importance  as  distin- 
guishing tracheal  stenosis  from  unilateral  bronchial  stenosis, 
in  that  in  the  latter  instance  the  vesicular  murmur  is  absent 
or  diminished  on  the  side  affected ;  but  if  there  be  bilateral 
absence  of  murmur,  the  stenosis  may  be  in  either  the  trachea 
or  located  at  the  bifurcation. 

Demme  (11)  alludes  to  the  fact  that  in  long-standing  tra- 
cheal stenosis  the  circumference  of  the  upper  portion  of  the 
thorax  is  diminished  in  measurement. 

While  the  above  phenomena  include  the  salient  features  of 
tracheal  stenotic  symptoms,  subjective  and  objective,  there  may 
be  other  associated  symptoms,  as  for  instance,  the  frequency 
of  changes  in  pulse  rate  and  distension  of  cervical  veins,  de- 
pending on  the  degree  of  external  pressure  and  the  implication 
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of  the  pneumogastric  nerve.  Paroxysmal  attacks  of  sufifoca- 
tion  may  supervene,  but  they  are  not  so  constant  a  factor  as 
in  laryngeal  stenosis. 

Aufrecht  (12)  reports  a  new  symptom  of  tracheal  stenosis. 
In  three  c&ses  of  stenosis  of  the  trachea,  the  author  was  able 
to  observe  a  symptom  which  had  not  been  as  yet  described 
in  this  connection.  When  the  stethoscope  is  applied  to  the 
trachea,  immediately  above  the  sternum,  the  very  rough  bron- 
chial breathing  which  in  the  normal  condition  is  invariably 
perceptible  during  the  entire  time  of  inspiration  and  expira- 
tion, was  found  to  be  replaced  by  a  short,  low,  soft  breathing, 
or  was  entirely  inaudible.  The  detail  for  the  reasons  is  fully 
described  in  the  article. 

We  are  greatly  indebted  to  Gerhardt  (13)  for  the  most  com- 
plete exposition  of  tracheal  stenosis,  and  I  quote  from  him  in 
his  attempt  to  formulate  its  stages,  of  wdiich  he  recognies 
three. 

"1st.  Almost  entirely  free  from  disturbance,  labored 
respiration  coming  on  only  upon  physical  exertion. 

2nd.  A  stage  of  continuous  and  well  marked  stenosis  which 
may  extend  over  a  great  length  of  time,  and  which  presents 
almost  all  the  symptoms  occurring  in  stenosis  of  the  larynx, 
especially  the  audible  respiration  sounds,  the  form  of  respi- 
ration and  its  relative  prolongation.  The  voice  of  the  patient 
is  weak  in  this  stage  and  of  limited  volume. 

3rd.  Is  apt  to  appear  very  rapidly.  It  commences  with 
a  paroxysm  of  sufifocation  which  soon  passes  over  and  from 
which  the  patient  apparently  recovers.  Nevertheless,  the 
paroxysm  recurs  after  a  shorter  or  longer  interval,  and  the 
patient  either  dies  in  this  paroxysm  or  succumbs  to  a  rapidlv 
extending  pneumonia  of  respiration." 

Riegel  very  truly  comments  that  although  every  case  of  tra- 
cheal stenosis  by  no  means  passes  through  these  three  stages 
in  the  order  given,  still  this  may  be  regarded  as  the  normal 
course   in   the   majority   of   cases. 

Diagnosis. — Though  the  sym-ptoms  above  enumerated  tlirect 
our  attention  at  once  to  the  trachea,  it  is  fortunate  that  we  are 
not  entirely  dependent  upon  these  subjective  symptoms  in 
order  to  substantiate  our  diagnosis,  for  we  have  at  our  com- 
mand facilities  for  examination  which,  in  practically  all  cases, 
make  the  diagnosis  a  matter  of  certainty.  It  goes  without  say- 
ing that  any  decided  external  manifestation  of  pressure  will 
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at  once  account  for  the  stenotic  symptoms.  When  these  mani- 
festations are  not  present,  we  have  the  use  of  the  laryngeal 
mirror,  which,  in  nearly  all  instances,  will  bring  the  entire 
tract  under  view  and  will  at  once  give  us  the  extent  of  laryn- 
geal involvement  in  its  association  with  the  trachea. 

The  X-ray  is  most  invaluable,  especially  as  to  accurately 
locating  dense  tumors  and  foreign  bodies,  and  bronchoscopy, 
as  at  present  perfected,  leaves  little  to  remain  in  the  way  of 
perfecting  our  information.  One  thing  must  always  be  re- 
membered, which  undoubtedly  has  been  the  experience  of 
us  all,  that,  in  depending  upon  the  laryngeal  mirror,  we  have 
always  found  on  operation  a  greater  extent  of  stenosis  than 
the  picture  of  the  laryngoscope  seemed  to  indicate.  This  is 
especially   so   in   malignant   cases. 

Treatment. — Perhaps  in  no  other  condition  can  we  bet- 
ter employ  the  broad  saying  that  the  first  element  of  treat- 
ment depends  on  the  recognition  of  the  cause.  Especially  is 
this  so  as  it  pertains  to  the  external  compression  type  of  cases — 
where  the  proper  surgical  treatment,  serum  or  glandular  ther- 
apy at  once  suggest  themselves.  This  same  axiom  applies 
to  the  removal  of  the  intratracheal  growths  and  foreign  bodies; 
and  if  syphilis  be  the  cause,  the  administration  of  potassium 
iodid  and  mercury. 

But  in  a  certain  number  of  cases,  those  of  pure  internal 
strictures,  treatment  must  be  directed  to  the  relief  or  eradica- 
tion of  the  stricture  itself.  For  this  purpose  we  have  at  com- 
mand tracheotomy,  tracheal  fissure,  with  exsection  of  the 
stricture  tissue,  resection  of  that  portion  of  the  trachea  which 
includes  the  stricture,  and,  finally,  the  various  forms  of  dilata- 
tion. 

Tracheotomy  as  a  sole  measure  should  only  be  resorted  to 
when  it  is  conclusive  that  no  other  surgical  means  can  be  em- 
ployed. It  must,  however,  be  used  in  a  large  proportion  of 
cases  as  a  life-saving  measure  in  cases  of  emergency,  and  as 
a  preliminary  measure  to  dilatation  when  the  stricture  cannpt 
be  reached  through  the  larynx — and  under  these  circumstances 
should  be  made  as  high  up  as  the  nature  of  the  stricture  will 
allow. 

It  sometimes  occurs  that  the  extent  and  deep  location  of 
the  stricture  is  determined  only  when  tracheotomy  has  been 
performed  for  the  relief  of  dyspnea  and  we  find  that  the  oper- 
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ation  has  been  unsuccessful.  In  these  cases  it  becomes  nec- 
essary to  supplement  the  tracheotomy  by  the  passing  down 
of  long  flexible  catheters  through  the  tracheotomy  tube  in 
order  to  produce  the  desired  effect.  These  cases  are  in  their 
nature  very  extreme  in  type  and  subsequently  prove  fatal.  I 
have,  though,  seen  such  instances,  one  (14)  a  case  of  deep 
aneurism  pressing  on  the  trachea  at  the  bifurcation;  and  an- 
other, unpublished,  due  to  a  chain  of  deep  cancerous  glands, 
alternately  pressing  on  the  trachea,  in  which  the  urgent  dysp- 
nea was  almost  the  first  indication  of  their  presence. 

Resection  of  the  stricture  tissue  itself  may  sometimes  be 
possible  in  suitably  situated  or  limited  cases,  either  through 
fissure  of  the  trachea  or  by  means  of  the  bronchoscope,  sub- 
sequent dilatation  being  necessary  for  permanent  cure. 

Resection  of  the  trachea  is  advocated  by  O.  Frankenberger 
(15)  as  the  only  radical  treatment  for  all  strumous  stenoses 
and  all  chronic  stenoses,  which  include  but  a  limited  portion 
of  the  trachea,  and  he  reports  two  successful  cases  as  done  by 
Kiister. 

It  is  the  general  consensus  of  opinion  that  the  best  treat- 
ment of  internal  tracheal  stricture  is  by  some  form  of  dilata- 
tion, and  I  think  we  can  say  without  contradiction  that  the 
best  method  is  that  based  on  the  principles  of  O'Dwyer's  form 
of  intubation.  If  the  stricture  be  not  very  high  up  in  the 
trachea,  it  may  be  possible  to  produce  dilatation  through  the 
larynx  by  intubation  without  tracheotomy,  but  in  the  vast 
majority  of  cases  of  tracheal  stricture  it  becomes  necessary  to 
do  a  preliminary  tracheotomy  in  order  to  carry  out  subsequent 
dilatation.  If  it  be  elected  to  use  intubation  after  tracheotomy, 
the  tracheotomy  should  be  performed  as  high  up  as  possible, 
so  that  the  end  of  the  intubation  tube  can  pass  below  the  trache- 
otomy opening  as  far  as  possible  in  order  to  be  better  re- 
tained. If  we  find  that  the  intubation  tube  cannot  be  well 
retained,  then  the  retention  device  of  Dr.  John  Rodgers,  re- 
ported by  the  writer,  may  be  used  (IG). 

Intubation,  either  with  or  without  tracheotomy,  is  better 
indicated  for  long  and  sustained  periods  of  dilatation.  The  hard 
rubber  form  of  tubes  will  meet  with  all  requirements,  and  are, 
I  think,  generally  speaking,  better  than  metal.  It  may  be  nec- 
essary to  do  some  form  of  preliminary  stretching  of  the  stric- 
ture before  the  full  value  of  intubation  can  be  obtained.  I 
think  we  should  always  endeavor,  as  far  as  possible,  to  em- 
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ploy  the  permanent  method  of  intubation  where  it  can  be  ac- 
complished. In  a  certain  number  of  cases,  intubation  by 
O'Dwyer's  method  may  be  impracticable — in  those  instances 
we  have  the  well-known  methods  of  Schrotter,  and  the  glass 
chimney  canulas,  as  first  introduced  by  Mikulicz,  the  details 
of  which  are  fully  described  by  Kiimmell  (17).  Soft  rubber 
chimney  canulas.  to  meet  certain  conditions,  are  also  described 
by  the  same  writer. 

Schmieder,  in  a  detailed  and  illustrated  article  (18),  refers 
to  the  use  of  Dupuis'  chimney  canula,  Schroeter's  wedges, 
Thost's  wedge  canula  and  a  chimney  canula  proposed  by 
Schimmelbasch,  and  successfully  used  in  Bergmann's  clinics  : 
also  to  a  long  canula  in  the  shape  of  a  horizontal  T.  These 
various  forms  are  intended  to  meet  various  peculiarities  of 
strictures  which  may  arise.  Schmieder  emphasizes  the  necessity 
of  the  early  use  of  these  dilating  measures  in  order  to  save  the 
more  extensive  future  operation  of  exsection,  etc. 
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FOREIGN   BODIES   IN  THE  TRACHEA   AND 
TRACHEOSCOPY.* 

By  a.  Cooi.iDGK,  Jr.,  M.  D.. 

BOSTON. 

The  proper  treatment  of  a  case  in  which  a  foreign  body  has 
been  inhaled  into  the  trachea  has  been  discussed  periodically 
in  medical  literature  for  a  century.  A  very  large  number  of 
cases  have  been  reported,  the  foreign  bodies  including  an 
enormous  variety  of  objects.  The  symptoms  offer  almost  as 
much  variety,  from  instant  death  to  practically  no  symptoms 
at  all.  The  diagnosis  of  a  foreign  body  in  the  trachea  or 
bronchus  is  not  always  easy.  The  history  may  be  misleading. 
If  it  is  in  the  trachea,  it  seldom  remains  long  in  one  place. 
There  is  generally  much  respiratory  irritation,  cough,  spasm 
of  the  glottis,  sometimes  a  rattle  as  it  moves  up  and  down.  It 
seldom  stays  long  in  the  trachea,  it  is  either  expelled  or  drawn 
'"nto  a  bronchus.  If  in  a  bronchus,  there  may  or  may  not  be 
dyspnea,  cough,  pain  in  different  parts  of  the  chest,  either  con- 
stant or  periodic.  The  foreign  body,  unless  it  obstructs  the 
passage  of  air,  may  produce  little  or  no  irritation,  but  will 
ultimately  cause  local  infection  and  consequent  symptoms. 

The  diagnosis  may  be  made  positively  by  inspection  with 
the  bronchoscope,  or  if  it  is  an  inorganic  substance  by  the 
X-ray,  or  it  may  be  made  probable  by  physical  signs. 

The  prognosis,  if  a  foreign  body  has  been  inhaled,  depends 
upon  the  nature  of  the  body,  the  condition  of  the  patient  and 
the  possibility  of  proper  treatment.  The  nature  of  the  body 
will  determine  the  distance  that  it  can  penetrate  into  the  bron- 
chial tubes,  the  amount  of  trauma  or  sepsis  which  it  will  cause 
and  the  ease  with  which  it  can  l)c  detected  c.nd  removed.  The 
condition  of  the  patient  may  be  seriously  affected  if  air  has 
been  cut  off  from  any  part  of  the  lungs,  if  much  irritation 
be  produced  or  if  there  is  serious  sepsis.     On  the  other  hand, 
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foreign  bodies  have  not  infrequently  remained  for  months 
or  even  years  in  the  air  passages,  and  have  finally  been  ex- 
pelled or  removed,  but  they  almost  always  cause  or  keep  up 
more  or  less  infection,  which  either  slowly  weakens  the  patient 
or  by  an  exacerbation  becomes  fatal.  When  the  foreign  body 
is  expelled  or  removed,  the  patient,  unless  in  a  very  serious 
condition  at  the  time,  generally  entirely  recovers. 

The  important  questions  for  the  responsible  physician,  after 
considering  the  nature  of  the  foreign  body,  its  probable  posi- 
tion and  the  condition  of  the  patient,  must  always  be,  first, 
what  is  the  danger  of  leaving  it  alone ;  second,  is  the  patient's 
chance  better  or  worse  if  an  attempt  is  made  to  reach  and  re- 
move it  by  operating,  and,  third,  what  operation  shall  be  done. 
While  the  answer  to  the  last  two  questions  has,  I  think,  ma- 
terially changed  within  the  last  few  years,  the  answer  to  the 
first,  what  is  the  danger  of  leaving  it,  is  the  same  as  it  has 
always  been. 

To  review  this  question  briefiy,  I  wi'.l  quote  from  a  few 
monographs  in  which  the  writers  have  collected  statistics  from 
series  of  reported  cases.  Roe,  in  1893,  found  that  the  mortal- 
ity in  the  cases  which  he  collected  was  about  30  per  cent  where 
no  operation  had  been  done. 

The  writer  justly  says  that  st£.tistics  are  misleading  if  w-e 
do  not  take  into  consideration  the  various  conditions  affecting 
them.  A  number  of  cases  in  which  seeds  or  other  small  ob- 
jects are  inhaled  and  subsequently  expelled  might  or  might 
not  reach  the  compiler  of  statistics,  with  a  consequent  lower- 
ing or  raising  of  the  death  rate.  If  we  infer  from  reported 
C£.ses  that  the  mortality  is  about  30  per  cent,  we  exclude  many 
cases  in  which  a  small  body  is  inhaled  anrl  subsequently  ex- 
pelled by  coughing.  Including  all  cases  of  foreign  bodies  in- 
haled into  air  passages  collected  by  Durham,  Gross,  Weist 
and  Roe,  in  which  no  operation  was  done,  a  total  of  1,417, 
there  was  a  mortality  of  27  per  cent. 

Wood  studied  the  pathology  of  foreign  bodies  in  the  lung?, 
both  from  clinical  records  and  by  experiments  on  animals  . 
He  collected  from  German  and  English  literature,  dating  from 
1878  to  187!),  eighty-nine  cases  of  foreign  bodies  entering  the 
lung  through  the  upper  air  passages,  and  finds  a  mortality 
of  3-1  per  cent,  a  figure  which  agrees  closely  with  those  al- 
ready quoted.  From  an  analysis  of  these  cases,  he  concludes 
that :  where    an    extraneous   object   has   entered    a    bronchiole 
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through  the  trachea,  it  will  be  si^ontaneously  expelled  in  about 
'u  per  cent  of  the  cases,  and  if  this  takes  i^lace  the  almost 
absolute  tendency  is  towards  recovery. 

The  diseases  resulting  from  the  entrance  of  foreign  bodies 
into  the  lung  through  the  air  passages  are  abscess,  pneumonia, 
bronchitis  and  gangrene.  If  the  foreign  body  is  not  contam- 
inated wath  especially  virulent  organisms,  or  is  so  formed  as 
not  to  cause  solution  in  the  continuity  of  the  mucous  mem- 
brane, or  does  not  l)lock  off  the  air  from  the  lobe  supplied  by 
the  bronchus  in  which  it  lies,  it  may  be  possible  for  it  tn 
remain  in  situ  in  the  bronchus  for  a  considerable  length  of 
time  without  producing  any  pathologic  changes.  The  ex- 
tent and  malignancy  of  the  lesions  are  dependent  chiefly  on 
the  character  and  virulency  of  the  bacteria  with  which  the 
foreign  body  is  contaminated.  The  shape  and  size  play  an  im- 
portant role,  but  still  a  secondary  one  to  that  of  the  micro- 
organisms. A  substance  which  is  capable  of  disintegration 
causes'  mucli  more  extensive  lesions  than  a  smooth,  stable  sub- 
stance. 

The  proper  methods  of  treatment  of  inspired  foreign  bodies 
have,  1  believe,  been  so  changed  in  the  last  few  years  by  the 
introduction  of  direct  tracheotomy  and  bronchoscopy,  that  it  is 
unnecessary  to  discuss  the  old  operations,  or  attempts  to  reach 
and  remove  the  offending  body.  Since  the  endoscope  of  Boz- 
zini  in  1807,  the  introduction  of  endoscopy  applied  to  differ- 
ent cavities  of  the  body  has  been  slow,  and  for  years  treated 
as  an  interesting  rather  than  a  practical  proceeding. 
Its  perfection  could  only  be  attained  after  the  intro- 
duction of  suitable  illuminating  devices,  practical  instruments 
and,  to  a  less  extent,  anesthetics.  But  even  after  the  possi- 
bility of  proper  apparatus  it  was  some  years  before  it  was  com- 
monly appreciated  that  certain  apparently  crooked  passages 
are  not  necessarily  bars  to  the  passage  of  straight  instruments. 
The  trick  of  sword  swallowing  is  an  old  one,  and  is  proba- 
bly the  source  of  inspiration  for  the  esojihagoscope.  Bevan 
and  Kussmaul  in  1808,  Mikulicz.  Stoerk  and  Morcll  Macken'zie 
in  1881,  and  later  many  other  observers,  saw  the  interior  of 
the  eso])hagus,  and  occasionally,  sometimes  bv  mistake,  en- 
tered the  trachea  instead. 

A  history  of  bronchoscopy  would  necessarily  include  the 
history  of  esophagoscopy,  which  has  long  been  established  as 
a   practical   medical    jirocedure.      Tracheoscopy   and    broncho- 
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scopy  may  now  also  be  said  to  have  passed  their  introductory 
stage  and  to  have  become  on^  of  the  accepted  and  established 
proceedings  of  medical  or  rather  surgical  practice.  The  credit 
for  this  is  largely  due  to  Killian.  He  adapted  the  esophago- 
scope  to  the  trachea  and  bronchi,  he  made  use  of  the  work 
already  done  by  von  Schroetter  and  Pianiazek,  and  of  the  auto- 
scope  and  illuminating  apparatus  of  Kirstein,  he  first  re- 
moved foreign  bodies  from  the  bronchi  through  the  natural 
passages,  and  he  perfected  and  published  details  of  instruments 
and  technic  which  made  easy  the  way  for  others  to  follow 
him.  The  treatise  by  von  Eicken,  Killian's  assistant  in  Frei- 
burg, which  appeared  in  1903,  covered  the  subject  so  com- 
pletely at  that  time  that,  although  I  shall  quote  from  it  freely, 
I  will  refer  the  reader  to  it  for  a  history  of  bronchoscopy  and 
for  many  details. 

The  principles  of  tracheoscopy  and  bronchoscopy  are  very 
simple.  They  consist  in  straightening  out  certain  angles  or 
corners  by  means  of  a  stiff  straight  tube,  through  which  the 
work  is  done  under  direct  inspection.  There  are  two  of  these 
angles,  the  straightening  of  either  one  of  which  will  allow 
direct  inspection  of  the  bronchi,  one  through  the  natural  pass- 
ages by. passing  a  tube  through  the  mouth,  pharynx  and 
larynx  into  the  trachea,  the  second  through  an  artificial  open- 
ing directly  into  the  trachea  after  a  tracheotomy.  Thus  we 
have  upper  and  lower  bronchoscopy,  which  must  in  many  re- 
spects be  considered  separately. 

Turning  to  the  practical  value  of  tracheoscopy  or  broncho- 
scopy for  the  removal  of  foreign  bodies  which  have  been  in- 
haled and  impacted  in  the  trachea  or  bronchi,  we  find  that  the 
old  methods  of  groping  blindly  in  the  dark,  often  unsuccess- 
fully and  sometimes  causing  serious  trauma,  have  been  re- 
placed by  comparative  accuracy,  certainty  and  slight  injury 
to  the  patient.  Of  the  cases  collected  by  Roe,  combining  his 
statistics  with  those  of  Durham,  Gross  and  Weist,  a  total  of 
1,234  cases  in  which  previous  to  the  introduction  of  broncho- 
scopy operations  had  been  done,  there  was  a  mortality  of  23 
per  cent.  On  the  other  hand,  in  the  reports  of  50  cases  which 
I  have  been  able  to  collect  of  removal  of  foreign  bodies,  twenty 
by  upper  and  thirty  by  lower  bronchoscopy,  the  mortality  was 
four,  or  S  ])cr  cent,  three  of  the  fatal  cases  being  in  a  seri- 
ous couflitioii  at  the  time  of  the  operation.  Also,  the  proba- 
bility of  finding  the   foreign  body  by  bronchoscopy,  and   the 
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lar_s;-e  chance  oi  not  rect)vcrin,o^  it  after  the  old  operations, 
must  be  considered  in  advisin^;  operation. 

The  ideal  method  of  extractinp^  is  with  the  aid  of  upper 
bronchoscopy.  This  recpiires  a  hollow  tube,  proper  illumi- 
nation and  an  extracting;  instrument.  Kirstein's  autoscope 
made  possible  the  direct  inspection  of  the  deep  pharynx  and 
larynx,  and  Killian's  tube  spatula  made  it  easier  to  see  and 
reach  the  interior  of  the  larynx.  Guided  by  these.  Killian 
in  1S9T  passed  a  lonij  tube  throui.;h  the  glottis  and  trachea 
into  a  bronchus  and  extracted  a  foreii^n  body.  He  then  made 
a  series  of  tubes  of  difTerent  calibres  and  lengths,  with  ex- 
tractinc;  and  other  accessory  instruments,  all  of  which  are 
in  common  use  today.  The  tubes  are  slii^htly  bell  shaped 
at  the  end,  and  are  g'raduated  so  that  the  operator  can  see 
at  a  g^lance  the  distance  to  which  the  tube  has  penetrated.  No 
stilette  is  used.  Tf  the  trachea  only  is  to  be  explored,  it  is 
seldom  necessary  with  adults  to  use  general  anesthesia.  The 
pharynx,  epiglottis  and  larynx  are  thoroughly  cocainized  be- 
fore the  introduction  of  the  tracheoscope,  and  after  its  in- 
troduction the  trachea  is  also  cocainized  through  the  tube. 
With  children  or  nervous  adults,  or  in  case  the  bronchi  are 
to  be  explored,  it  is  usually  necessary  to  give  a  general  an- 
esthetic. W'hen  cocain  only  is  used,  the  ])atient  is  seated  on 
a  low  chair  with  the  head  thrown  well  back.  All  clothing 
around  the  neck  should  be  removed.  If  under  a  general  an- 
esthetic, the  patient  is  on  his  back  with  his  head  over  the 
end  of  the  table.  That  the  passage  of  the  tracheoscope  with 
cocain  anesthesia  does  not  require  an  exceptional  patient  nor 
prohibitive  skill  on  the  part  of  the  operator,  is  proved  every 
day  in  different  clinics,  especially  in  Germany,  where  tubes 
are  introduced  as  routine  into  the  esophagus  and  trachea. 

The  tube  is  passed  imder  direct  inspection.  This  may  be 
aided,  especially  when  the  longer  tubes  are  used,  by  bring- 
ing the  larynx  into  view  with  Kirstein's  autoscope  or  Killian's 
tube  spatula,  and  passing  the  autoscope  through  this.  .Xs  the 
glottis  is  reached,  the  patient  is  told  to  take  a  deep  breath. and 
the  tube  is  passed  between  the  cords  and  downwards  through 
the  trachea  to  the  bifurcation.  In  case  it  is  necessary  to  enter 
one  of  the  bronchi,  this  also  is  done  after  cocainization  under 
direct  inspection.  For  the  ex])loration  of  the  bronchi,  the  tube 
shoidd  be  long  enough  to  reach  from  the  upper  incisor  teeth 
to  the  middle  of  the  sternum:  that  is.  in  adults  from  oO  to  ^T) 
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centimeters.  A  bronchus  is  capable  of  consideralilc  move- 
ment or  bringing  into  line  by  the  bronchoscope,  so  that  it 
may  be  searched  through  its  primary  or  even  its  secondary 
divisions.  In  this  case  a  perforated  tube  must  be  used*  to 
maintain  the  respiration  in  the  other  bronchus.  For  the  re- 
moval of  foreign  bodies  from  the  bronchi,  says  Killian,  a  good 
view,  great  care  and  quietness  in  procedure  are  essential. 

There  have  been  but  few  modifications  of  Killian's  broncho- 
scopes, and  it  would  seem  difficult  to  improve  on  them.  In 
order  to  maintain  respiration  in  the  other  bronchus,  Ingals 
made  a  spiral  series  of  smaller  perforations  instead  of  the 
larger  ones  of  Killian.  Jackson  has  combined  the  small  ac- 
cessory tubes  and  small  lamp  and  the  sti'.ette  of  Einhorn's 
esophagoscope  with  Killian's  tubes.  The  lamp  I  shall  speak 
of  later.  The  stilette  will  appeal  to  many  in  passing  the  tube 
into  the  esophagus,  and  even  for  the  larynx  the  author  quotes 
Ingals  as  preferring  the  sense  of  touch  on  account  of  expe- 
rience gained  in  intubation.  The  stilette  must,  of  course,  be 
immediately  withdrawn  as  soon  as  it  reaches  the  interior  of 
the  larynx.  When  the  air  passages  are  invaded,  either  by 
a  foreign  body  or  by  instruments,  there  may  be  a  reflex  respi- 
ratory inhibition  which  under  certain  conditions  may  be  seri- 
ous. This  has  been  studied  by  Crile,  who  advises  that  a  gen- 
eral anesthetic  should  not  be  used  unnecessarily.  If  it  is  used, 
it  is  well  to  give  a  hypodermic  injection  of  atropin  to  protect 
the  circulation  and  to  cocainize  locally.  In  one  of  my  cases, 
previously  reported,  the  patient  stopped  breathing  when  the 
bronchoscope  entered  the  left  bronchus,  and  artificial  respira- 
tion was  necessary. 

After  the  tube,  the  next  essential  is  i)ropcr  illumination.  Much 
has  been  accomplished  by  a  head  mirror  and  retlected  light. 
This  is  practical  enough  with  a  short  tube  of  fairly  large  cal- 
ibre. As  it  becomes  longer  or  of  smaller  calibre,  reflected  light 
becomes  fainter  and  harder  to  manage.  The  least  movement 
on  the  part  of  the  patient  or  the  observer  throws  it  out  of 
adjustment.  The  absence  of  any  other  method  of  illumination 
might  make  it  advisable  to  abandon  upper  and  resort  to  lower 
bronchosco])y.  Its  greatest  advantage  is  that  it  is  always  avail- 
able and  in  working  order.  The  source  of  light  used  by  Killian 
is  generally  the  head  lamp  of  Kirstein.  As  the  operator  carries 
the  light  about  with  him  it  is  not  thrown  out  of  adjustment  by 
movenu-nts  n\  the  lube. 
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In  the  electroscope  of  Caspar,  a  reflecting  mirror  with  a 
small  hole  for  the  observer's  eye  is  placed  just  in  front  of  the 
entrance  to  the  bronchoscope.  It  J2:ives  a  better  light  than  the 
head  lamp  for  inspection  or  diagnosis,  but  is  in  the  way  if 
instruments  are  to  be  passed  down  the  tube.  It  requires  the 
same  electrical  current  as  Kirstein's  head  lamp.  A  small  lamp 
at  the  distal  end  of  the  tube  gives  an  illumination  which  has 
certain  advantages.  This  was  used  by  Einhorn  in  his  esoph- 
agoscope.  Ingals  first  removed  a  foreign  body  by  its  use 
in  a  bronchoscope.  The  light  is  not  obstructed  by  instruments 
on  their  passage  down  the  tube,  it  dispenses  with  head  appa- 
ratus and  darkened  rooms.  T* he  electrical  current  required  is 
easily  obtained,  three  or  four  dry  cells  or  even  ordinary  w^et 
cells  such  as  are  used  for  ringing  door  bells  W'ill  suffice.  It 
is,  of  course,  a  delicate  apparatus  which  must  be  kept  in  order, 
and  there  is  perhaps  danger  of  breaking  or  losing  the  lamp  in 
the  bronchus,  especially  if  it  is  simply  suspended  in  the  bron- 
choscope. If  the  lamp  with  its  carrying  rod  is  in  a  separate  com- 
partment, as  in  Einhorn's  and  Jackson's  instruments,  it  is 
much  better  protected.  With  this  arrangement  secretion  en- 
tering the  end  of  the  tube  will  cover  the  lamp  and  the  light  will 
either  disappear  or  become  dim,  and  reappear  again  as  the 
secretion  is  removed.  This  happens  frequently  in  the 
esophagus. 

The  third  essential  for  extracting  foreign  bodies  by  direct 
inspection  is  an  instrument  which  can  be  used  through  the 
tube.  One  form  of  instrument  will  not  be  sufficient  for  all 
objects.  The  most  frequently  useful  will  be  a  forceps  with 
blades  of  different  shapes  for  seizing.  These  are  made  long 
and  narrow  and  on  the  general  principles  of  Schrotter's 
laryngeal  forceps.  Killian's  extracting  forceps  are  made  with 
the  blades  attached  to  the  tube,  through  which  runs  a  wire,  on 
the  end  of  which  is  a  broken  ring,  which  closes  the  blade  when 
it  is  pushed  down  upon  them.  He  also  has  hooks  of  different 
shapes  for  holding  objects  which  are  not  readily  grasped. 
An  instrument  designed  especially  for  the  removal  of  a  collar 
stud  was  made  by  Morton  in  Killian's  clinic.  It  is  in  the 
general  shape  of  tube  forceps,  the  tube  carrying  a  right  angled 
roughened  hook  which  is  passed  under  the  bottom  of  the  stud, 
a  sharp  pointed  piece  of  metal  is  then  pushed  down,  holding 
the  stud  firmly  between  its  point  and  the  hook.  A  year  ago, 
I  had  a  forceps  made  in  which  the  handle  is  attached  at  right 
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angles  to  the  central  shaft  carrying  the  blades,  giving  a  firm 
hold  to  the  hand.  The  barrel  or  tube  surrounding  the  central 
shaft  is  pushed  down  onto  and  closes  the  blades  by  the  action 
of  a  trigger  operated  by  the  forefinger,  the  rest  of  the  hand 
maintaining  a  firm  hold  on  the  handle.  The  operator  is  thus 
able  to  look  along  the  shaft  of  the  instrument  without  bending 
it,  and  to  control  the  farther  end  under  direct  inspection.  The 
central  shaft  is  screwed  into  the  handle  so  that  it  can  be  ad- 
justed to  open  in  any  direction,  and  as  the  blades  are  closed 
by  pushing  the  barrel  onto  them,  not  by  pulling  them  into  the 
barrel,  they  do  not  draw  away  from  the  object  to  be  seized 
at  the  moment  of  grasping.  A  somewhat  similar  forceps  was 
designed  by  Stark.  For  lower  bronchoscopy,  where  the  dis- 
tance is  often  short,  I  have  found  long  thin  alligator  forceps, 
such  as  is  described  by  Willis,  a  very  convenient  form. 

Magnets  have  been  suggested  by  De  Roaldes,  Jackson, 
Maclntire,  von  Schroetter  and  many  others,  and  have  been 
used  for  extraction  by  Garel,  Guisez  and  Thost.  Their  use  is 
more  limited  than  at  first  thought  might  appear.  Not  only  is  a 
special  and  more  or  less  elaborate  magnet  required,  but  the 
foreign  body  must  be  of  iron  and  free  to  move,  in  which  case 
it  could  often  be  easily  and  more  accurately  extracted  with 
forceps.  It  would  be  especially  useful  if  a  small  iron  body 
had  become  lodged  in  a  small  bronchial  tube  beyond  the  range 
of  vision,  or  if  a  number  of  small  pieces  of  iron,  such  as  iron 
filings,  had  been  inhaled,  or  if  the  body  were  of  such  a  shape 
that  it  could  not  be  seized  by  forceps  or  hooks. 

Secretion  may  give  much  trouble  by  being  blown  out  through 
the  tube  or  by  obstructing  the  view.  Coughing  may  often 
be  stopped  by  better  local  or  general  anesthesia.  If  secretion 
hides  the  field,  it  may  be  sponged  with  cotton  or  sucked  out 
with  Killian's  pump.  Great  care  must  be  taken  that  the  cot- 
ton used  in  sponging  is  not  left  in  the  bronchus.  It  should 
be  securely  locked  on  to  the  carrier.  I  have  made  and  used 
a  carrier  in  which  the  blades  which  seize  the  cotton  are  locked 
by  a  collar  which  screws  down  upon  them. 

Upper  bronchoscopy  is,  of  course,  the  ideal  method  of  ex- 
traction of  foreign  bodies.  The  passage  of  the  bronchoscope 
involves  little  danger,  no  after-treatment,  no  scar.  Neverthe- 
less, lower  bronchoscopy  is  an  operation  of  greatest  value,  and 
one  which  should  be  widely  published  and  generally  under- 
stood.    The  upper  route  is  theoretically  more  liable  to  lead 
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to  infection  of  the  lower  air  passages  than  tracheotomy,  because 
the  tubes  must  necessarily  come  in  contact  with  the  mouth 
and  phrrynx.  Experience,  however,  does  not  seem  to  prove 
this  danger.  There  is  danger  in  infants  that  the  trauma  to 
the  larynx  may  cause  serious  edema ;  such  cases  have  been  re- 
lX)rtc(l  bv  Xehrkorn  and  von  Schroctter,  but  in  adults  this- 
danger  is  slight.  As  a  general  rule  in  cases  of  emergency, 
tracheotomy  should  be  done.  If  the  object  is  free  in  the 
trachea  it  will  often  be  expelled  through  a  tracheotomy  wound, 
whereas  flelay  might  allow  it  to  become  impacted  in  the  larynx 
or  lost  in  a  bronchus.  Tracheotomy  would  probably  be  in- 
dicaced  also  if  there  were  dyspnea  or  collapse,  or  if  the  patient's 
strength  were  limited  and  for  any  reason  the  search  were  likely 
to  be  prolonged  or  difficult.  It  seems  to  me  that  the  resulting" 
scar  after  a  tracheotomy  is  to  be  considered  to  a  certain  ex- 
tent, and  that  it  would  be  justifiable  to  persist  in  the  attempt 
through  the  natural  passages  before  opening  the  trachea  longer 
in  the  case  of  a  young  woman  or  girl  than  in  a  man  or  boy. 
In  a  certain  number  of  cases  the  object  cannot  be  reached 
through  the  natural  passages,  or  the  attempt  would  involve 
more  danger  than  the  added  danger  of  tracheotomy.  And  also- 
for  some  time  to  come,  the  treatment  of  inspired  foreign  bodies 
must  often  be  undertaken  without  an  equipment  of  elaborate 
instruments,  and  by  men  who  have  had  no  experience  in  the 
matter. 

While  it  must  for  some  time  be  only  the  man  especially 
e(iuipj)ed  who  will  be  able  to  remove  a  foreign  body  from  a 
bronchus  through  the  natural  passages,  a  little  knowledge  will 
enab'e  many  provided  only  with  a  short  hollow  tube,  a  long 
pair  of  forceps  and  a  head  mirror  to  save  the  lives  of  their 
patients,  with  no  more  danger  than  is  involved  in  the  trache- 
otomy. The  one  important  fact  upon  which  the  operation  is 
bc.sed,  and  which  should  be  demonstrated  to  every  surgeon,, 
is  that  after  a  tracheotomy  a  straight  tulx"  may  easily  be  passed 
through  the  wound,  turned  at  right  angles  and  pushed  dowi> 
the  lower  section  of  the  trachea.  If  necessary,  by  usmg  a 
jx^rforated  tube,  it  may  be  continued  for  some  distance  down 
either  bronchus.  Through  the  tube  the  foreign  body  can  gen- 
erally be  seen  and  seized.  In  reading  reports  of  foreign  Ix)dy 
extraction  i)ublished  before  this  most  simple  method  was  sug- 
gested, we  find  the  operator  fishing  in  the  bronchi  with  forceps 
and     hooks     and     even     cork    screws,      often     unsuccessfullv,. 
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Avhereas  in  many  of  the  cases  the  object  would  have  been  easily 
found  and  removed  by  direct  inspection. 

In  my  experience,  cases  of  foreign  body  in  the  air  passages 
are  not  very  frequent,  but  foreign  bodies  in  the  •  esophagus 
are  more  so,  and  in  many  respects  involve  the  same  problems 
and  are  reached  by  the  same  instruments,  as  in  upper  broncho- 
scopv.  I  have  already  reported  before  this  association  five 
cases  in  which  I  have  removed  foreign  bodies  from  the  bronchi. 
I  should  like  now  to  report  three  more  which  illustrate  cer- 
tain points. 

T.  L.,  a  boy  aged  8  years,  was  referred  to  me  by  Dr.  Leland, 
April  1,  1905.  Eight  days  previously  he  had  inhaled  a  prune 
stone,  followed  by  cyanosis  and  struggling,  lasting  many  min- 
utes. He  has  since  had  similar  but  less  violent  attacks. 
He  had  periodically  considerable  pain  in  the  chest,  at 
first  on  the  right  side,  later  over  the  whole  front.  When  seen, 
he  had  periodic,  severe  attacks  of  coughing,  a  little  purulnt 
expectoration,  occasionally  with  blood,  diminished  breathing 
on  the  right  side  and  coarse  rales  on  both  sides  ;  temperature, 
100  to  103.  The  X-ray  showed  nothing.  Killian's  tube  was 
passed  to  the  bifurcation,  through  the  upper  passages,  under 
-ether,  but  the  amount  of  secretion  prevented  a  satisfactory  view. 
Two  days  later,  the  conditions  being  the  same,  I  did  trache- 
otomy below  the  isthmus  of  the  thyroid,  and  a  short  tube  was 
passed  into  the  right  bronchus,  .-\fter  sponging  much  muco- 
purulent material,  the  stone  was  seen  with  the  edge  ])resent- 
ing.  impacted  low  in  the  right  primary  bronchus.  I  seized 
it  with  my  forceps,  but  it  was  so  firmly  held  in  place  by  the 
swollen  mucous  membrane  that  it  was  a  considerable  time, 
using  all  the  force  that  T  dared,  before  I  could  dislodge  it. 
The  patient's  temperature  after  the  operation  at  once  fell  to 
normal,  and  he  made  an  uninterrupted  recovery.  This  case 
is  interesting  as  showing  that  a  foreign  body  may  become  so 
firmly  held  by  its  own  swelling  and  that  of  the  mucous  mem- 
brane as  to  cause  a  serious  obstacle  to  removal.  It  also  shows, 
as  has  been  often  noted  before,  that  even  considerable  in- 
fection in  the  lung,  accompanied  by  a  certain  amount  of 
trauma,  will  often  disappear  immediately  as  soon  as  the  offend- 
ing object  is  removed. 

The  second  case  ma\'  be  considered  as  typical  of  the  value 
of  upper  bronchoscopy. 
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J.  D..  a  boy  aged  0  years,  entered  the  hospital  Oct.  2.  1905. 
Three  days  before,  while  playing,  he  had  inhaled  a  shingle  nail. 
There  was  severe  coughing  and  choking  at  the  time,  which  has 
continued  periodically  since,  with  a  feeling  of  discomfort  in 
the  sternal  region.  There  has  been  no  blood  nor  dyspnea. 
The  X-ray  showed  the  nail  apparently  in  the  left  bronchus,  just 
below  the  bifurcation.  The  next  day  the  child  was  etherized, 
after  subcutaneous  injection  of  atropin.  placed  on  a  table  with 
the  head  over  the  end,  the  larynx  cocainized  through  the  auto- 
scope  and  Killian's  tube  passed  through  the  glottis  and  down 
to  the  bifurcation.  The  illumination  was  by  the  small  lamp 
at  the  distal  end,  after  Einhorn's  model.     The  nail  was  seen 


If 


Foreign  bodies  removed. 


in  the  left  bronchus  point  up  and  removed  at  the  first  attempt 
with  Killian's  forceps.  The  patient  had  no  further  symptoms. 
In  a  case  of  this  kind  the  value  of  upper  bronchoscopy  is  man- 
ifest. The  necessity  for  a  general  anesthetic  might  be  ques- 
tioned. This  as  well  as  the  question  of  the  upper  or  lower 
method  must  be  left  to  the  operator,  and  must  depend  upon 
the  patient  and  the  probable  difficulty  to  be  encountered  in 
reaching  and  removing  the  foreign  body. 


FOREIGN  BODIES  IN  TRACHEA  AND  TRACHEOSCOPY.  695 

The  third  case  was  a  girl  aged  2  years  3  months,  seen  May 
30,  1906.  Four  days  previously  she  had  inhaled  a  hook,  such 
as  is  attached  to  an  eye  on  clothing.  At  the  time  there  was 
violent  respiratory  spasm,  and  a  little  dyspnea.  There  has 
been  paroxysmal  cough  since.  The  X-ray  showed  the  foreign 
body  just  below  the  fifth  rib  a  little  to  the  right  of  the  ver- 
tebral column.  Under  ether,  a  Killian  tube  of  small  diameter 
lighted  with  the  small  distal  lamp,  was  passed  into  the  larynx. 
There  was  a  slight  subglottic  swelling,  especially  on  one  side, 
and  the  glottis  appeared  to  be  just. too  small  to  admit  the 
tube  easily.  Fearing  subsequent  laryngeal  swelling  if  I  per- 
sisted, I  abandoned  the  upper  route,  did  tracheotomy  and 
through  a  short  tube  immediately  saw  and  removed  the  for- 
eign body  from  the  right  bronchus.  There  was  a  little  muco- 
purulent secretion  surrounding  the  hook  at  the  time  of  its  re- 
moval, but  not  enough  to  cause  any  trouble.  The  child  is 
now,  two  weeks  later,  doing  well. 

In  this  case  I  think  I  could  have  removed  the  foreign  body 
by  upper  bronchoscopy,  but  recalling  the  experience  of  Nehr- 
korn  and  Schroetter  in  cases  of  infants,  referred  to  above,  it 
seemed  to  me  safer  to  take  the  lower  route. 
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(From  the  Anatomical  Department  of  St.  Louis  University.) 

An  accurate  comparison  of  the  nasal  accessory  sinuses  of 
man  with  one  another,  and  with  those  of  other  human  heads, 
has  not  been  possible  with  the  methods  in  vogue  up  to  the 
present  time.  A  large  degree  of  error  is  to  be  expected  in 
view  of  the  great  variety  in  numbers,  form,  size  and  relations, 
and  the  difficulty  of  establishing  a  definite  standpoint  for  com- 
parison. It  is  for  the  purpose  of  approaching  the  solution  of 
this  problem  that  this  study  has  been  undertaken. 

Our  knowledge  of  the  morphology  of  the  accessory  sinuses 
has  come  to  us  from  investigations  made  for  many  years,  in 
many  ways.  One  of  the  earliest  methods  was  that  of  disarticu- 
lated bones,  which  naturally  could  give  only  an  indefinite  idea 
of  the  relations  and  but  meager  information  of  the  size  and 
shape. 

Examination  of  the  articulated  skull  possessed  the  advant- 
age of  retaining  the  sinuses  in  proper  relation,  even  if  they 
could  not  all  be  seen.  An  important  step  forward  was  the  use 
of  the  articulated  skull  with  portions  cut  away,  so  as  to  show 
the  sinuses  as  they  He.  A  moderate  understanding  of  the 
maxillary,  frontal  and  the  sphenoid  sinuses  may  be  obtained 
in  this  way,  and,  in  specially  prepared  specimens,  the  ethmoid 
labyrinth  may  be  fairly  well  observed. 


♦Presented  before  the  American  I>ar\  nRological,  RhlnoloRlral 
and   Otological  Society,    Kansas  City,   June.    1906. 
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A  much  better  plan  is  to  treat  the  head,  with  the  soft  parts 
attached,  in  this  way.  Before  the  method  of  decalcification 
was  used,  it  was  necessary  to  remove  the  bone  with  saws, 
chisels,  etc.,  but  with  decalcification,  an  ordinary  knife  may 
be  employed. 

Corrosion  preparations,  when  well  made,  show  the  volume 
and  interrelations  of  the  sinuses,  supplanting  the  hollow  form 
by  a  solid  cast.  But,  of  necessity,  the  specimen  from  which 
the  preparation  was  made  is  destroyed  and,  hence,  the  exact 
relation  of  the  adjacent  parts  cannot  be  fi.xed. 

Radiography  is  of  considerable  service  in  demonstrating  the 
outlines   of   the   sinuses,   under   favorable   circumstances. 

Serial  sections  made  in  sagittal,  coronal  and  horizontal 
ways  show  fairly  well  the  relation,  size  and  form  of  the  sinuses, 
whether  they  be  frozen  and  sawed,  or  decalcified  and  cut  with 
a  knife.  The  chief  difficulty,  as  to  comparisons,  lies  in  the 
fact  that  it  is  impossible  to  secure  sections  of  uniform  thick- 
ness and  of  identical  positions  in  a  series  of  heads.  As  a  con- 
sequence, the  pictures  at  the  level  of  the  sections  diflfer  accord- 
ingly. 

To  overcome  these  difficulties,  a  plan  is  here  proposed  which 
follows  logically  the  reconstructions  as  made  by  numerous 
biologists,  and  the  work  of  Jackson*  in  the  study  of  the 
relations  of  the  body  structures  with  serial  sections,  and  that 
of  Pottert,  by  means  of  which  the  internal  organs  of  man 
are  accurately  reconstructed  so  as  to  show  their  topographic 
relations.  Potter  projected  the  organs  in  the  anterior  portions 
of  the  chest  and  abdomen  on  the  rjiterior  surface ;  those  in  the 
posterior  portion,  on  the  posterior  surface ;  those  on  the  right 
side  to  the  right,  and  those  on  the  left  to  the  left. 

Manifestly,  while  it  is  desirable  to  secure  an  accurate  pic- 
ture of  the  greatest  diameter  of  the  sinuses  shown  on  the  cor- 
responding sides,  laterally,  anteriorly  and  superiorly,  for  the 
purposes  of  comparison,  it  is  necessary  to  reconstruct  both 
sets  of  sinuses  on  the  one  side,  using  the  same  projection 
plane ;  otherwise  the  comparisons  would  be  full  of  errors  and 
therefore  valueless.  On  this  account  it  became  necessary"  to 
modify  Potter's  method  in  some  particulars. 


*C.  M.  Jackson.     "A  Method  of  Teaching  Rational  Anatomy." 
Jonr.  A.  M.  A.,  September  21,  1901. 

tPotter.    "Topography  of  the  Thorax  and  Abdomen."    1905. 
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Potter's  method  consists  in  projecting  the  organs  on  the  sur- 
face of  the  body,  as  it  were,  by  estabHshing  a  base  Une  from 
which  measurements  are  made  on  the  surface  of  the  section; 
in  each  section  the  extreme  distances,  centrally  and  peripher- 
ally, of  the'  organ  to  be  reconstructed,  are  taken  from  a  line 
connecting  the  intersecting  points  of  the  base  line  on  the  sur- 
face of  the  sections,  and  these  are  properly  designated  on  mil- 
limeter paper,  upon  which  the  outline  of  the  body  has  already 
been  accurately  made  and  the  base  line  accurately  indicated. 
When  this  is  done  for  the  successive  sections,  the  points  desig- 
nate where  the  upper  portions  of  the  section  pass  through  the 
organs  at  the  greatest  and  least  distance  from  the  base  line, 
taken  as  zero.  The  course  of  the  organ  in  the  sections  is  shown 
on  the  miLimeter  paper  after  determining  it  by  careful  study, 
measurement  and  comparison. 

Preparation  of  the  Sections. 

The  head  used  for  the  projections  was  that  of  a  full  grown 
man  weighing  about  150  pounds,  about  5  feet  7  inches  in 
height.  It  was  first  injected  with  a  50  per  cent  formalin  solu- 
tion, after  the  method  of  Jackson,  and  then  immersed  in  a 
3  per  cent  solution  of  hydrochloric  acid  for  three  months,  by 
which  time  the  bones  were  entirely  decalcified.  It  was  then 
moderately  frozen  and  sectioned.* 

The  sections  were  made  as  uniform  as  possible  m  thickness, 
both  as  to  diflferent  sections  and  the  two  sides  of  the  sections. 

It  was  found,  that  when  an  attempt  was  made  to  cut  sec- 
tions of  a  decalcified  head,  moderately  frozen,  there  would  be 
considerable  sagging,  due  to  the  weight  of  the  head  upon  the 
softened  framework.  Great  care  was  necessary  to  obtain  sec- 
tions of  uniform  thickness,  which  is  most  essential. 

For  the  purpose  of  reconstruction  and  projection,  it  is  not 
material  in  what  directions  the  sections  are  made — horizontal, 
sagittal  (;r  c(jron£d — although  the  horizontal  has  been  found 
the  most  satisfactory  and  convenient  form. 

Before  the  sections  are  made,  the  head  is  photographed, 
for  the  purpose  of  securing  as  accurately  as  possible  right  and 


*It  Is   not  necessary   to   freeze   the   head   before   making   the 
sections,  though  this  somewhat  facilitates  the  process. 


700  ACCESSORY  CAVITIES  OF  THE  NOSE. 

left  profiles,  and  an  anterior  view.  Ry  the  use  of  a  rule, 
placed  in  the  same  focus  as  the  head,  it  was  possible  to  enlarge 
the  photograph  so  as  to  secure  a  natural  size  picture.  The 
markings  which  show  on  the  photograph  are  important  in 
designating  the  exact  position  of  the  sections. 

A  drawing  of  the  top  of  each  section  is  now  made  with  India 
ink  on  an  oblong  piece  of  glass  in  a  frame,  care  being  taken  to 
make  the  drawing  lines  directly  parallel  to  the  lines  of  the 
sections.  From  the  glass  it  is  redrawn  on  tracing  paper. 
(See  PI.  I  to  VI.) 

While  the  projection  can  be  made  without  these  drawings, 
they  are  of  great  assistance  in  verification,  by  furnishing  a 
control   for  each  measurement  made  on  the   sections. 

There  is  practically  no  displacement  of  the  sinuses  such  as 
there  is  from  the  contracting  effects  of  formalin  on  soft  organs, 
as  these  are  all  encased  in  bony  walls,  which,  although  decal- 
cified, still  have  a  fairly  firm  framework. 

Establish MKXT  or  the  Bask  Line. 

The  accurate  projection  naturally  depends  upon  the  correct 
establishment  of  the  base  line,  from  which  the  sinuses  are  to 
be  measured.  It  is  important  where  comparisons  are  to  be 
made,  that  the  base  line  should  be  more  or  less  nniforni 
for  a  series  of  heads,  though  this  is  not  absolutely  necessary. 
It  goes  without  saying  that  the  line  on  the  sections  and  that  on 
the  projection  must  occupy  the  same  relative  position, 
otherwise  the  errors  will  be  innumerable.  The  lines  on  the 
two  sides  of  the  head  should  be  in  the  same  plane,  perpendicu- 
lar to  the  horizontal  basal  plane  of  the  head.  When  the  sinuses 
are  to  be  projected  to  the  respective  sides  of  the  head,  minor 
or  even  considerable  deviations  of  the  lines  on  the  two  sides 
of  the  head  are  of  no  significance,  but  where  comparisons  are 
to  be  made  between  the  two  sides  from  projections  made  on  the 
two  sides,  the  errors  become  at  once  manifest.  To  overcome 
this,  it  was  found  expedient  tb  project  first  the  left  sinuses  to 
the  left  side  and  the  right  upon  the  inverted  left  outline.  The 
latter  gives  the  proper  picture  for  the  projection  of  the  right 
sinuses  on  the  right  side.  'J'he  ]X)ssibility  of  error  can  l)e 
easilv  calculated. 
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In  the  figure  here  shown,  ab  represents  the  line  connect- 
ing the  two  correct  base  hne  points,  and  c  the  intersection  of 
the  incorrect  base  Hne  with  the  section,  d  and  c  are  corre- 
sponding points  on  the  two  sinuses  to  be  compared  on  the  two 
sides  of  the  head.  The  extreme  error  would  therefore  be  gh, 
and  the  lesser  errors  would  be  represented  by  lines  parallel  to 
gh  lying  between  g  and  f,  depending  on  the  part  of  the  two 
sinuses  subjected  to  comparison.  The  following  formula 
would  therefore  represent  the  error,  gh  :  cb  ^=  cd  :  ab; 
wherefore, 

cb  X  ed 

gh=  

ab 

Given  cb,  or  the  distance  between  the  true  and  the  false 
base  line  as  1  cm.  (far  more  than  likely),  the  error  in  compar- 
ing the  sinuses  in  the  lateral  projections  is  shown  in  millimeters 
in  the  following  table,  taking  in  each  instance  the  section  show- 
ing the  greatest  possibilities  in  this  direction : 


Greatest 


Sinus.  Section. 

Maxillary 5 

Sphenoid 4 

Frontal 1 

.Anterior  Kthmoid.  ...        3 
Posterior  Ethmoid.  ...        3 


Error. 

Least. 

.Average 

5.3 

2.0 

3.65 

2.1 

-0.3 

0.90 

2.5 

0. 

1.25 

1.7 

0.6 

1.15 

1.9 

0.4 

1.15 
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It  is  thus  seen  that,  with  the  exception  of  the  maxillary  sinus, 
the  error  is  insignificant,  and  whatever  error  there  is  in  com- 
paring the  maxillary  sinuses  readily  rights  itself  by  the  checks 
which  adjacent  structures  force  upon  the  projector. 

In  the  anterior  projection,  the  error  would  be  much  less,  the 
maximum  (the  sphenoid)  being  only  .04  mm.;  in  the  superior 
projection,  since  the  measurements  are  made  with  reference 
to  both  base  lines,  the  error  will  be  equal  to  that  of  the  lateral 
or  the  anterior  projection,  depending  on  whether  the  lateral  or 
the  antero-posterior  diameter  be  considered. 

The  lateral  base  lines  have  been  drawn  through  a  crease 
just  anterior  to  the  tragus  of  the  ear,  and  the  anterior  through 
the  middle  line  of  the  nose  and  occiput,  measuring  from  the 
two  tragi.  The  superior  surfaces  of  the  section  were  nicked 
with  a  knife  just  where  the  base  lines  intersected  them,  leav- 
ing marks  so  clear  that  notwithstanding  the  repeated  handling 
of  the  sections  they  still  persist.  Marks  made  by  ink  or  pencil 
did  not  survive  long. 

Measurements. 

The  sinuses  are  measured  with  respect  to  their  greatest  and 
shortest  distances  from  a  straight  line  connecting  the  points 
of  intersection  of  the  two  base  lines  with  the  superior  surface 
of  the  section,  taken  as  zero.  To  facilitate  this,  a  frame  has 
been  constructed  holding  an  oblong  glass  which  is  ruled  with 
lines  1  cm.  apart.  One  of  the  lines  is  placed  so  as  to  cover 
the  two  intersecting  base  line  points,  and  the  readings  are  taken 
posterior  and  anterior  to  the  measuring  line  for  the  lateral  re- 
construction, and  to  the  right  and  left  for  anterior  reconstruc- 
tion.   The  following-  are  the  figures  obtained  in  millimeters: 
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Reconstruction  on  Milliimeter  Paper. 

A  prominent  line  on  the  millimeter  paper  is  taken  as  the  base 
line  and  each  section  is  indicated  by  measuring  its  thickness  at 
the  base  line  and  at  other  points  more  or  less  fixed,  and  by 
measuring  distances  from  spots  shown  on  photographs  of  the 
head.  A  little  practice  makes  this  an  easy  matter.  At  the  ex- 
treme ends,  the  lines  indicating  the  section  levels  will  curve 
on  account  of  the  perspective;  however,  ordinary  care  only  is 
necessary,  as  the  sinuses  being  centrally  placed  do  not  come 
into  relation  with  the  extreme  anterior,  posterior,  right  and 
left  portions  of  the  projection.  Having  projected  the  lines 
of  the  sections  on  the  millimeter  paper,  they  are  delimited  and 
the  contour  established  by  lines  drawn  through  points  on  the 
millimeter  paper,  in  accordance  with  the  measurements  of  the 
outline ;  the  particular  form  of  the  line  connecting  the  points 
will  depend  on  the  boundaries  of  the  section.  This  gives  an 
outline  of  the  projected  surface  with  the  sections  indicated 
by  lines  and  the  base  line  properly  projected. 

In  accordance  with  the  measurements,  points  representing 
the  proximal  and  distal  points  of  each  sinus  are  indicated  on 
the  line  representing  the  superior  surface  of  each  section  in 
which  it  appears. 

With  these  points  tnd  adjacent  structures  and  reconstruc- 
tions as  guides,  the  course  of  the  sinuses  through  the  sections 
is  carefully  noted  and  traced  on  the  millimeter  paper.  (PI.  VII.) 
A  little  practice  makes  it  possible  to  do  this  speedily  and  accu- 
rately, although  it  is  confusing  at  first.  It  must  be  remembered, 
that  it  is  possible  to  represent  on  the  lateral  projection  only  the 
antero-posterior  and  supcro-inferior  diameters,  on  the  anterior 
projection,  the  lateral  and  supero-inferior  diameters,  and  on 
the  superior  projection,  the  lateral  and  the  antero-posterior 
diameters.  In  this  way  each  diameter  is  duplicated  in  the  pro- 
jections, and  is  thereby  controlled. 

It  is  remarkable-  how  speedil)'  an  error  is  discovered,  for 
there  is  such  an  interdependence  of  the  diflFerent  lines  upon 
one  another  that  the  slightest  variation  from  the  correct  pic- 
ture manifests  itself  with  no  uncertain  demonstration.  C)i 
course,  every  part  of  the  work  is  controlled  by  repeated  verifi- 
cations. 

In  making  the  superior  reconstruction,  the  measurements 
made  for  both  the  lateral  and  the  anterior  reconstructions  are 
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used  and  the  points  and  lines  are  fixed  by  usins;-  the  meas- 
ured distances  of  these  projections  as  co-ordinates.  This  is 
somewhat  difficult  and  puzzling  at  first,  but  the  work  soon 
l>ecomes  simple,  es])ecially  if  the  lateral  and  anterior  projec- 
tions are  kept  constantly  at  hand  for  comparison. 

The  plan  used  for  the  superior  projection,  which  differs  ma- 
terially from  that  of  the  other  projections,  is  always  to  be  fol- 
lowed when  makins^-  a  projection  i)aral!el  to  the  sections. 

We  have,  now,  accurate  lateral,  anterior  and  superior  pro- 
jections of  the  various  sinuses  in  their  greatest  diameters,  in 
proper  relation  to  one  another  and  to  various  other  important 
structures. 

The  Compi.eted  Reconstructions. 

Having  a  correct  picture  on  the  millimeter  paper,  it  is  an 
easy  matter  to  transfer  it  to  the  tracing  paper*,  from  which 
it  may  be  retransferred  in  whole  or  in  part  to  other  drawing 
papers. 

Through  the  medium  of  tracing  paper,  the  sinuses  with  the 
turbinates  and  other  structures  are  drawn  on  white  drawing 
paper,  the  frontal  sinuses  being  colored  yellow,  the  sphenoid 
green,  the  maxillary  purple,  and  the  ethmoids  red,  the  anterior 
group  being  lined  horizontally  and  the  posterior  perpendicu- 
larly. The  turbinates,  cranial  fossae,  naso-lachrymal  canals 
and  the  floor  of  the  nose  are  represented  by  spaced  black  lines 
and  the  contour  of  the  head  and  the  infundibulum.  with  the 
hiatus  semilunaris,  in  solid  black  lines.  This  makes  it  possible 
for  the  eye  to  follow  the  outline  of  the  sinuses  and  other  struc- 
tures without  confusion. 

The  lateral  reconstructions  show  the  sinuses  with  all  their 
divisions,  the  turbinates,  the  floor  of  the  nose,  the  anterior  cran- 
ial fossa,  the  naso-lachrymal  canal,  and  the  infundibulum  with 
the  hiatus  semilunaris.  The  location  of  the  bulla  ethmoidalis 
is  noted  as  the  posterior  botmdarv  of  the  hiatus  semihmaris. 
(PI.  VIII  and  X.) 

The  anterior  reconstruction  shows  the  sinuses,  the  ethmoid 
being  diflferentiated  into  the  consolidated  anterior  group  and 


*I  am  now  discarding  the  drawing  on  millimeter  paper,  as 
it  is  far  simpler  and  less  time-consuming  to  make  the  drawing 
directly  on  the  tracing  paper  spread  over  the  millimeter  paper 
as  a  guide. 


ACCESSORY  CAVITIES  OF  THE  NOSE.  709 

the  consolidated  posterior  group,  as  the  overlapping  would 
be  confusing.  The  floor  of  the  nose,  the  bony  nasal  septum, 
the  turbinates  and  the  naso-lachrvmal  canal  are  also  shown. 
(PI.  IX.) 

In  the  superior  reconstruction,  the  sinuses  are  shown  com- 
plete, the  ethmoid  being  represented  in  all  its  divisions.  The 
infundibulum,  the  naso-lachrymal  canal  and  the  attachment 
surface  of  the  nasal  septum  to  the  nasal  roof  are  also  desig- 
nated.    (PI.  XL) 

Reconstructions  for  Comparisons. 

In  addition  to  these,  reconstructions  are  made  for  the  pur- 
pose of  comparing  the  sinuses  of  one  side,  taken  together,  with 
those  of  the  other  side.  This  is  done  by  projecting  the  sinuses 
of  the  right  side,  colored  green,  over  those  of  the  left  side 
colored  yellow.  As  all  projections  are  thus  treated,  compari- 
sons are  possible  between  the  group  of  sinuses  in  all  diame- 
ters, properly  controlled  by  the  duplication  in  the  diflferent 
projections.  In  addition  to  this,  each  sinus  is  projected  over 
its  fellow,  each  ethmoid  group  being  considered  as  one,  so 
that  it  is  possible  to  compare  the  contour  of  each  sinus  with 
its  fellow  in  three  different  projections,  comprising  a  dupli- 
cation of  each  of  the  three  diameters. 

When  these  drawings  are  examined,  the  resemblance  of  the 
figures  representing  the  two  sides  is  so  great  that  it  is  most 
striking,  especially  when  the  variation  in  the  shape  of  the 
individual  sinuses  themselves  is  considered.  For  instance,  in 
the  lateral  i)rojection  it  is  seen  that  the  diameters  of  the  com- 
bined sinuses  follow  one  another  with  remarkable  regularity, 
and  when  there  is  any  considerable  difference  there  is,  as  it 
were,  a  compensation  in  another  direction.  Thus  the  sphenoid 
portion  of  the  right  side  is  seen  to  extend  back  of  the  left  side 
but  a  trifle  more  than  the  left  extends  above  the  right.  The 
lower  borders  of  the  two  groups  correspond  very  closely  to 
each  other.     (PI.  XII.) 

A  very  similar  condition  of  things  is  to  be  observed  in  the 
anterior  projection.  There  is  very  little  difference  in  the  fig- 
ures of  the  two  sides  except  in  the  sphenoid  re.gion,  and  there 
the  essential  difference  is  in  the  position  of  the  internal  wall  of 
the  sphenoid.     (PI.  XIII.) 

The  same  thing  may  be  noted  in  the  superior  projection, 
although  here  the  left  ethmoid  region  is  somewhat  more  per- 
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ipherally  placed  than  the  right,  the  left  sphenoid  portion  is 
broader  and  the  right  sphenoid  portion  longer,  the  total  amount 
of  the  overlapping  being  about  the  same.     (PI.  XIV.) 

r)l-:SCRll''n()N    OF   TIIIC    SlNl'Sf'S. 

In  tlie  description  which  follows,  no  attempt  is  made  to  com- 
pare what  is  found  in  the  projected  head  with  that  found  in 
any  other  head  or  established  by  any  other  form  of  morpho- 
logic stud3^  It  is  intended  only  to  give  an  accurate  descrip- 
tion of  what  is  determined  in  this  head  by  the  projection 
made  after  the  manner  stated. 

In  the  main,  the  measurements  given  are  those  between  par- 
allel planes,  both  because  the  method  of  projection  fixes  the 
distances  in  this  way,  and  because  where  there  is  any  inclina- 
tion in  one  direction  or  another,  the  difference  is  insignificant 
or  may  be  readily  computed.  For  instance,  if  the  distance 
from  plane  to  plane  is  40  mni.,  and  the  distance  in  the  olhcr 
direction  is  10  mm.,  the  exact  distance  according  to  the  well- 
known  formula,  the  square  of  the  base  plus  the  square  of  the 
altitude  is  equal  to  the  square  of  the  hypothenuse,  would  be 

J 1600+100   or  41.6  mm. 

If  there  be  a  further  distance  in  another  direction,  the  increase 
will  be  corresponding.  However,  points  have  been  selected 
where  these  differences  are  at  a  minimum. 

Maxii.i.ary  Sinus. 

Left  Maxillary.  In  describing  this  sinus,  no  account  is 
taken  of  the  small  c:  nal  G  mm.  long  and  5  mm.  in  diameter, 
connecting  the  sinus  with  the  first  anterior  ethmoid  cavity  on 
the  left  side.  It  appears  to  be  an  accidental  communication 
close  to  the  opening  of  the  maxillarv  sinus  into  the  hiatus.  (PI. 
VIII.) 

The  left-  maxillary  sinus  extends  33  mm.  in  a  vertical  direc- 
tion, 27  mm.  laterally,  36  mm.  antero-posteriorly.  and  5  mm. 
below  the  floor  of  the  nose. 

The  inferior  turbinate  runs  along  its  inner  wall,  extending 
7  mm.  anterior  and  10  mm.  posterior  to  the  sinus.  The  tur- 
binate covers  the  inner  wall  for  a  distance  of  34  mm.  antero- 
posteriorly,  occupying  13  mm.  vertically  at  its  widest  portion 
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(5  mm.  behind  the  orifice  of  the  naso-lachrymal  canal),  and 
7  mm.  in  its  narrowest  portion,  at  its  posterior  extremity. 

The  first  ethmoid  turbinate  passes  downward  and  backward 
over  the  inner  wall  of  the  sinus,  the  anterior  border  crosses  it 
10  mm.,  and  the  posterior  border  25  mm.  from  the  anterior 
extremity  of  the  sinus.  It  extends  8  mm.  posterior  to  the 
sinus,  and  its  lower  border  is   14  mm.  above  the  floor. 

The  antero-inferior  border  of  the  second  ethmoid  turbinate 
lies  internal  to,  above  and  behind  the  sinus,  but  descends  7  mm. 
below  the  level  of  the  superior  wall. 

The  naso-lachrymal  canal  which  runs  along  its  internal  wall 
for  a  distance  of  H  mm.  reaches  it  4  mm.  behind  its  anterior 
wall. 

The  hiatus  semilunaris  comes  into  relation  with  the  maxillary 
sinus  only  in  the  uppermost  part  of  the  internal  wall,  where  it 
passes  obliquely  downward  and  backward  for  12  mm. ;  how- 
ever, on  account  of  the  concavity  in  the  superior  wall  of  the 
sinus,  there  is  no  cavity  through  4  mm.  of  this  distance. 

The  upper  level  of  the  sinus  lies  1  mm.  below  the  lowest 
level  of  the  anterior  ethmoid  cells  and  4  mm.  above  that  of  the 
posterior.  The  internal  wall  of  the  ethmoid  cells  is  10  mm. 
nearer  the  median  line  than  the  anterior  wall  of  the  maxillary 
in  its  upper  portion  and  14  mm.  in  its  lower.    (PI.  IX.) 

It  does  not  come  into  direct  relation  with  the  sphenoid,  the 
anterior  wall  of  which  is  4  mm.  behind  its  posterior  extremity ; 
however,  the  anterior  projection  shows  that  the  infero-external 
extremity  of  the  sphenoid  is  18  mm.  below  the  level  of  the 
superior  wall  of  the  maxillary  sinus. 

The  lower  wall  of  the  frontal  is  10  mm.  above  the  upper 
wall  of  the  maxillary,  which  is  surmounted  by  a  small  tongue 
of  the  frontal  7  mm.  by  6  mm.    (PI.  XL) 

Right  Maxillary.  The  vertical  diameter  of  the  right  max- 
illary is  r>  1  mm.,  the  lateral  27  mm.,  and  the  antern-poslerior 
38  mm.  Its  floor  extends  4  mm.  below  the  floor  of  the  nose. 
(PI.  X.) 

The  inferior  turbinate,  whose  antero-inferior  extremity  ex- 
tends 2  mm.  in  front  of  the  anterior  wall  and  from  S  to  1^^  mm. 
behind  the  posterior,  covers  a  space  on  its  internal  wall  31  mm, 
long  and  12  mm.  wide  at  its  widest  portion,  and  G  mm.  at  its 
narrowest. 

The  first  ethmoid  turbinate  passes  downward  and  backward 
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over  the  inner  wall,  intersecting  it  10  mm.  and  So  mm.  behind 
its  anterior  wall,  the  posterior  intersection  beine^  11  mm.  in 
front  of  its  posterior  wall.  The  posterior  extremity  of  the 
first  ethmoid  turl)inate  passes  5  mm.  behind  the  posterior  wall 
of  the  sinus,  whose  inferior  wall  is  1(5  mm.  below  the  inferior 
border  of  the  first  ethmoid  turbinate. 

The  antero-inferior  border  of  the  second  ethmoid  turbinate 
just  crosses  over  the  postero-superior  wall  of  the  sinus,  and  the 
posterior  border  lies  above,  but  almost  on  a  level  posterior  to 
the  posterior  wall  of  the  sinus. 

The  naso-lachrymal  canal  reaches  the  level  of  the  superior 
wall  4  mm.  behind  the  anterior  wall  of  the  sinus,  and  extends 
from  this  place  13  mm.  downward. 

The  hiatus  semilunaris  extends  along  the  upper  wall  for  a 
distance  of  13  mm.,  beginning  9  mm.  behind  its  anterior  wall 
and  ending  11  mm.  in  front  of  its  posterior  wall. 

The  anterior  ethmoid  cells  lie  above  and  internal  to  the 
maxillary  sinus,  the  posterior  likewise,  except  that  posteriorly 
the  internal  wall  passes  internal  to  their  outermost  wall  to  the 
extent  of  1  mm. 

This  maxillary  sinus  lies  entirely  in  front  of  and  almost  en- 
tirely external  to  the  sphenoid,  the  minimum  distance  of  the 
planes  in  the  former  instance  being  ?  mm.  and  the  overlapping 
in  the  latter  being  also  2  mm.    (PI.  IX.) 

The  floor  of  the  frontal  lies  10  mm.  above  the  roof  of  the 
maxillary.  The  tongue-like  projection  which  overhangs  the 
anterior  portion  extends  laterally  S  mm.  and  antero-posteriorly 
10  mm.    (PI.  XI.) 

Comparisons.  The  two  maxillary  sinuses  correspond  very 
closely  to  each  other,  the  left  being  slightly  greater  in  a  lateral 
direction,  while  the  right  is  longer  in  an  antero-posterior  and 
in  a  vertical  direction,  except  at  the  level  of  the  canal  leading 
up  to  the  anterior  ethmoid.     (PI.  XTT.  XTIT  and  XIY.) 

Sphenoid  Sinus. 

Left  Sphenoid.  The  floor  of  the  left  sphenoid  projects 
9  mm.  above  the  highest  level  of  the  floor  of  the  nose,  though 
the  vertical  distance  from  the  posterior  part  of  the  floor  is 
15  mm.  The  vertical  distances  of  its  roof  from  these  points 
are  3n  mm.  and  42  mm.  respectively,  making  its  vertical  diame- 
ter 27  mm.    (PI.  VIII.)    Its  greatest  lateral  diameter  is  27  mm. 
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and  its  antero-posterior  diameter  is  also  26  mm.  In  its  upper 
portion,  it  projects  to  the  right  of  the  median  Hne  about  8  mm., 
extending-  6  mm.  beyond  a  slightly  convex  nasal  septum.  (PI. 
Ill,  6.)  A  large  portion  lies  above  its  fellow  and  slightly  an- 
terior to  it.    (PI.  IX  and  XI.) 

It  does  not  come  into  relation  with  any  other  sinus  except  a 
large  posterior  ethmoid,  which  borders  it  anteriorly  and  ex- 
ternally. (PI.  Ill,  5,  and  XI.)  It  projects  7  mm.  anterior  to 
the  posterior  border  of  this  cell  and  14  mm.  external  to  its  in- 
ternal wall. 

Its  anterior  wall  is  26  mm.  from  the  most  anterior  portion 
of  the  bulla  ethmoidalis  and  30  mm.  from  the  plane  of  the 
posterior  wall  of  the  naso-lachrymal  canal.  It  is  16  mm.  from 
the  posterior  wall  of  the  infundibulum.  Its  anterior  wall  lies 
41  mm.  behind  the  anterior  extremity  of  the  inferior  turbinate, 
and  its  superior  wall  lies  19  mm.  above  the  highest  level  of 
the  inferior  turbinate.  Its  floor  almost  reaches  the  lowest  level 
of  the  first  ethmoid  turbinate  and  is  10  mm.  below  the  lower- 
most level  of  the  second  ethmoid  turbinate. 

Right  Sphenoid.  The  floor  of  the  right  sphenoid  sinus 
lies  9  mm.  above  the  highest  level  of  the  floor  of  the  nose  and 
14  mm.  above  the  posterior  ix>rtion  of  the  floor.  The  vertical 
distance  to  the  roof  of  the  sphenoid  from  these  points  are  28  mm. 
and  33  mm.  respectively,  making  the  vertical  diameter  19  mm. 
(PI.  X.)  The  lateral  diameter  is  22  mm.  and  the  antero-pos- 
terior is  29  mm.  In  its  lower  portion  it  projects  beyond  the 
median  line  to  the  extent  of  about  7  mm.,  extending  4  mm. 
beyond  the  nasal  septum, bent  convexly  to  the  right.  (PI.  IV,  4.) 
It  lies  below  the  left  sphenoid  sinus  for  most  of  its  extent, 
(PI.  IX.) 

The  most  posterior  of  the  ethmoid  cells  surmounts  it  for  an 
antero-posterior  extent  of  10  mm.  and  laterally  11  mm.  .\ 
second  posterior  ethmoid  cell  almost  reaches  it  at  its  anterior 
external  wall.  Its  anterior  wall  is  2.5  mm.  posterior  to  the  most 
anterior  jKDint  of  the  bulla  ethmoidalis  and  33  mm.  from  the 
posterior  wall  of  the  naso-lachr\mal  c;inal.  It  is  16  mm.  from 
the  posterior  wall  of  the  infundibulum.  Its  anterior  wall  lies 
39  mm.  behind  the  anterior  extremity  of  the  inferior  turbinate 
and  its  superior  wall  lies  12  mm.  above  the  highest  level  of 
this  turbinate.  Its  floor  is  a  shade  lower  than  the  lower  border 
of  the  first  ethmoid  turbinate  and  10  nun.  hrlnw  the  lowest  level 
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of  the  second  ethmoid  turbinate,  and  its  anterior  wall  is  2  mm. 
behind  the  posterior  border  of  the  second  ethmoid  turbinate. 

Comparisons.  The  two  sphenoids  show  a  marked  difiFer- 
encc  from  each  other,  the  left  extending  9  mm.  above,  2  mm. 
below,  and  4  mm,  to  the  side  of  the  right  sphenoid,  while  the 
ris:ht  extends  8  mm.  behind  the  left.  (PI.  XII.  XIII  and 
XIV.) 

Frontal  Sinus. 

The  frontal  reaches  the  highest  level  of  any  of  the  sinuses. 
The  projections  show  the  possibility  of  the  correctness  of  the 
view  that  the  frontal  sinuses  are  simply  diverticula  of  the  eth- 
moid which  have  been  interposed  upward  between  the  laminae 
of  the  frontal  bone. 

Left  Frontal.  The  frontal  is  the  most  anterior  of  all  the 
cells  on  the  left  side,  although  the  maxillary  reaches  almost  the 
same  plane.  Its  greatest  dimensions  are.  vertically  30  mm., 
laterally  20  mm.  and  antero-posteriorly  21  mm. :  9  mm.  from 
its  roof,  its  anterior  wall  is  at  the  maximum  distance  from  its 
extreme  posterior  w-all.  At  13  mm.  this  is  reduced  to  14  mm. ; 
at  17  mm.  it  is  increased  to  15  mm.,  and  at  25  mm.  it  is  only 
6  mm.  This  is  due  to  the  recession  of  the  anterior  wall  which 
is  replaced  by  an  ethmoid  cell  projected  upward  to  within 
11  mm.  of  the  roof  of  the  frontal.    (PI.  II,  4  and  PI.  VIII.) 

The  highest  point  of  its  roof  is  G?  mm.  aboye  the  anterior 
part  of  the  floor  of  the  nose,  55  mm.  above  the  anterior  ex- 
tremity of  the  inferior  turbinate,  50  mm.  above  its  highest 
level,  46  mm. above  the  lowest  level  of  the  anterior  border  of  the 
first  ethmoid  turbinate.  40  mm.  above  the  junction  point  of  the 
first  ethmoid  turbinate  with  the  maxillary  sinus  anteriorly.  33 
mm.  above  the  upper  surface  of  the  bulla  ethmoidalis.  The 
floor  of  the  cavity  is  30  mm.  nearer  these  points. 

It  descends  to  1  mm.  above  the  plane  of  the  roof  of  the 
sphenoid  sinus,  and  its  most  posterior  point  is  16  mm.  in  front 
of  the  anterior  wall  of  the  sphenoid. 

Its  outer  wall  lies  directly  above  the  supero-intemal  angle 
of  the  maxillary  which  lies  10  mm.  below  its  inferior  wall. 
(PI.  IX.) 

Its  relation  to  the  ethmoid  cells  is  well  shown.  Its  upper 
portion  lies  above  the  most  anterior  ethmoid  cell,  while  its  pos- 
terior portion,  which  is  vertical,  lies  between  this  and  the  large 
ethmoid  cell  immediately  behind  it.     It  reaches  the  infundi- 
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bulum  in  this  space.  It  thus  has  the  appearance  of  an  ethmoid 
cell  lying  between  the  two  others,  but  reaching  a  point  11  mm. 
higher  than  the  one  and  21  mm.  higher  than  the  other,  and  ex- 
tending laterally  almost  twice  and  antero-posteriorly  one  and 
one-half  times  as  far  as  either  of  these  cells.  The  anterior  wall 
of  the  first  posterior  ethmoid  cell  lies  1  mm.  behind  its  pos- 
terior extremity,  and  that  of  the  most  posterior  ethmoid  cell, 
11  mm.    (PL  VIII.) 

Right  Frontal.  The  frontal  is  the  most  anterior  of  all 
the  sinuses  on  the  right  side,  being  5  mm.  anterior  to  the 
ethmoid  and  2  mm.  to  the  maxillary.  Its  greatest  diameters 
are  vertically  30  mm.,  laterally  24  mm.,  and  antero-posteriorly 
22  mm.  Its  anterior  wall  passes  quite  uniformly  downwards 
and  backwards,  while  the  posterior  wall,  after  passing  almost 
parallel  to  this  for  three-fourths  of  its  distance,  turns  sharply 
backwards.  As  a  consequence,  the  maximal  antero-posterior 
diameter  is  at  the  lower  part  of  the  sinus,  while  the  minimal 
is  at  the  roof.    (PL  X.) 

The  roof  is  68  mm.  from  the  anterior  part  of  the  floor  of  the 
nose,  59  mm.  from  the  anterior  extremity  of  the  inferior  tur- 
binate, 52  mm.  from  its  highest  level,  47  mm.  above  the  in- 
ferior level  of  the  anterior  end  of  the  first  ethmoid  turbinate, 
42  mm.  from  the  intersection  of  the  first  ethmoid  turbinate 
with  the  maxillary,  34  mm.  from  the  highest  level  of  the  bulla 
ethmoidalis.     The  floor  is  30  mm.  nearer  these  points. 

It  is  10  mm.  above  the  roof  of  the  sphenuid,  the  anterior 
wall  of  which  is  located  21  mm.  behind  its  posterior  wall.  Its 
outer  wall  lies  directly  above  a  small  portion  of  the  maxillary 
sinus  to  the  extent  of  10  mm.  laterally. 

It  is  superimposed  immediately  above  the  anterior  ethmoid 
group  of  cells  and  is  in  contact  with  the  two  upper  cells  of  this 
group.  One  of  these  cells  extends  2  mm.  behind  the  posterior 
wall,  and  while  the  other  extends  anterior  to  the  lower  portion 
of  the  anterior  wall,  it  is  overhung  by  the  upper  portion. 

The  most  posterior  of  the  ethmoid  cells  lies  2  mm.  behind 
its  posterior  wall. 

Comparisons.  The  right  frontal  is  much  larger  than  the 
left  frontal,  the  anterior  wall  of  the  latter  being  replaced  by 
the  ascending  anterior  ethmoidal  cell.  These  two  taken  to- 
gether about  equal  the  right  frontal  in  size  and  shape.  There 
is  very  little  diflFerence  in  the  vertical   diameter  of  the  two 
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sinuses,  but  the  right  extends  a  considerable  distance  more 
externally  and  a  small  distance  more  anteriorly.  (PI.  XII, 
XIII  and  XIV.) 

Ethmoid  Cells 

Left  Ethmoid.  The  left  ethmoid  labyrinth  lies  below  the 
frontal,  above  and  internal  to  the  maxillary,  and  in  front  of 
the  sphenoid.  On  the  left  side,  the  greatest  vertical  diameter 
is  34  mm.,  the  antero-posterior  43  mm.,  and  the  lateral  12  mm. 

The  anterior  group  is  composed  of  two  large  cells,  the  first 
running  downwards  and  backwards,  the  other  downwards 
and  forwards.  The  infundibulum  lies  inward  between  these, 
although  the  inner  wall  of  the  first  ethmoid  is  on  the  same  level 
internally.  The  bulla  ethmoidalis  is  constituted  by  the  inner 
and  the  infero-anterior  wall  of  the  second  cell.  The  first  cell 
extends  11  mm.  higher  than  the  second,  and  the  latter  5  mm. 
lower  than  the  former. 

The  following  show  the  distances  from  the  highest  levels 
of  the  two  cells  taken  together :  Floor  of  the  nose,  anterior 
level.  .")(J  mm.,  anterior  end  of  the  inferior  turbinate  i  1  mm., 
highest  level  of  inferior  turbinate  39  mm.,  lowest  level  of  the 
anterior  border  of  the  first  ethmoid  turbinate  35  mm.,  intersec- 
tion of  the  first  ethmoid  turbinate  with  the  wall  of  the  maxillary 
sinus  27  mm..  u|)per  border  of  the  bulla  ethmoidalis  22  mm.  At 
the  level  of  the  u])per  border  of  the  bulla  ethmoidalis.  which  lies 
at  the  i)osterior  wall  of  the  first  cell,  the  first  cell  extends  8  mm. 
anterior  and  the  second  12  mm.  posterior.  The  second  cell 
overlaps  the  first  posterior  ethmoid  cell  antero-posteriorly 
almost  the  entire  distance.  The  posterior  wall  of  this  cell  lies 
8  mm.  anterior  to  the  anterior  wall  of  the  sphenoid  sinus.  (PI. 
VIII.) 

The  posterior  group  of  cells  consist  of  three  cells,  two  of 
which  are  large,  constituting  the  superior,  posterior,  and  an- 
terior, and  a  much  smaller  one  lying  inferiorly.  They  encroach 
T  mm.  upon  the  sphenoid  and  7  mm.  upon  anterior  ethmoid, 
antero-posteriorly. 

Right  Ethmoid.  The  right  ethmoid  labyrinth  comprises 
ten  distinct  cells,  of  which  four  belong  to  the  anterior  group 
and  six  to  the  posterior.  The  greatest  vertical  diameter  is 
28  mm.,  its  lateral  12  mm.,  its  antero-posterior  47  mm.  The 
dimensions  of  the  anterior  group,  considered  from  the  stand- 


ACCESSORY  CAVITIES  OF  THE  NOSE.  717 

point  of  the  greatest  diameters,  are  vertically  20  mm.,  laterally 
7  mm.,  and  antero-posteriorly  29  mm.  The  corresponding 
dimensions  of  the  posterior  group  are  25  mm.,  12  mm.,  and 
29  mm. 

The  infundibuluni  lies  internal  to  the  anterior  group  of 
cells  and  anterior  to  the  posterior  group.  The  bulla  ethmoidalis 
is  formed  by  the  anterior  wall  of  the  two  lower  anterior  eth- 
moid cells.  The  most  anterior  ethmoid  cells  lies  just  below 
the  frontal  and  internal  to  the  naso-lachrymal  duct,  above  the 
level  of  which  most  of  it  is  situated.  The  second  cell,  which 
is  behind  the  first  cell,  lies  below  the  frontal  and  extends  some- 
what posterior  to  it.  Below  this  cell  are  to  be  found  the  two 
cells  whose  r.nterior  walls  constitute  the  bulla  ethmoidalis.  The 
first  of  these  is  only  half  the  length,  antero-posteriorly,  of  the 
second  cell,  placed  immediately  below.  The  last  cell  is  the  only 
one  of  the  anterior  ethmoid  cells  which  projects  into  the 
region  of  the  posterior  ethmoid,  the  overlapping  antero- 
posteriorly  being  10  mm.  and  vertically  9  mm.  The  following 
show  the  distances  from  the  highest  level  of  the  cells  of  the 
anterior  group :  Floor  of  the  nose,  anterior  level,  48  mm.,  an- 
terior end  of  the  inferior  turbinate  •'^9  mm.,  upper  level  of  the 
inferior  turbinate  32  mm.,  lowest  level  of  the  anterior  border 
of  the  first  ethmoid  turbinate  2()  mm.,  intersection  of  the  first 
ethmoid  turbinate  with  the  wall  of  the  maxillary  sinus  22  mm., 
upper  border  of  the  bulla  ethmoidalis  14  mm.  The  first  cell  ex- 
tends 12  mm.  anterior  and  2  mm.  posterior  to  the  antero- 
superior  border  of  the  bulla  ethmoidalis.  The  floor  of  the 
second  cell  is  5  mm.  above  it,  and  extends  7  mm.  behind  it. 
As  already  stated,  the  wall  of  the  bulla  is  a  portion  of  the 
anterior  wall  of  the  two  other  anterior  ethmoid  cells.  As 
the  upper  part  of  the  bulla  is  S  mm.  above  the  intersection 
of  the  first  ethmoid  turbinate  and  the  maxillary  sinus,  25  mm, 
above  the  anterior  end  of  the  inferior  turbinate,  and  34  mm. 
above  the  floor  of  the  nose,  the  distances  of  these  structures 
from  the  floor  of  the  four  cells  can  be  readily  ascertained. 
The  bulla  is  13  mm.  behind  the  anterior  end  of  the  inferior 
turbinate.     (PI.  X.) 

The  posterior  group  of  cells  may  be  considered  as  a  cavity 
with  numerous  septa  dividing  it  into  smaller  cells,  occupying 
the  lateral  mass  of  the  ethmoid  bone  behind  the  anterior  eth- 
moid cells.     They  lie  above  and  in  front  of  the  sphenoid  and 
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above,  behind  and  to  the  inner  side  of  the  maxillary.  The 
most  posterior  cell  overlaps  the  sphenoid  to  the  extent  of 
10  mm.,  being  directly  in  relation  laterally  and  posteriorly 
with  the  sphenoid  on  the  other  side.  Below  this  is  a  narrow 
cell  which  approaches  the  maxillary  and  follows  it  for  a  dis- 
tance of  15  mm. 

Comparisons.  The  left  anterior  ethmoid  cells  appear  to 
be  very  much  more  extensive  than  the  right,  by  reason  of 
the  very  large  ascending  anterior  ethmoid  cell.  It  is  by 
reason  of  this  that  the  left  anterior  ethmoid  group  of  cells 
reaches  a  level  6  mm.  above  that  of  the  right,  and  extends 
4  mm.  in  front. 

The  right  posterior  ethmoid  cells  are  manifestly  much 
larger  than  the  left  and  appear  so  in  every  diameter  except  the 
vertical.  They  lie  3  mm.  more  internal  than  those  of  the  left 
side.     (PI.  XII.  XIII  and  XIV.) 

Orifices  of  the  Sinus. 

In  addition  to  the  reconstructions  already  described,  two 
others  have  been  made,  showing  the  different  orifices  in  their 
relation  to  the  turbinates,  naso-lachrymal  canal  and  other  struc- 
tures.    (PL  XV  and  XVI.) 

The  most  conspicuous  figures  in  these  drawings  are  those  of 
the  infundibulum,  hiatus  semilunaris  and  the  fossa  behind  the 
bulla.  The  bulla  projects,  as  it  were,  between  the  infundibulum 
above,  the  infundibulum  and  hiatus  in  front,  and  this  fossa 
behind. 

The  left  infundibulum  is  10  mm.  in  an  antero-posterior  direc- 
tion and  5  mm.  in  a  lateral  direction.  Its  anterior  half  is  con- 
tinued downwards  and  backwards,  by  a  cleft  between  the  un- 
cinate process  and  bulla,  for  a  distance  of  14  mm.  Its  posterior 
half  opens  into  a  fossa  6  mm.  deep,  which  passes  almost  di- 
rectly downwards. 

The  right  infundibulum  is  12  mm.  antero-posteriorly  and 
0  mm.  latL'rally ;  its  anterior  half  is  continued  downward.- and 
then  backwards,  more  horizontally  than  on  the  other  side, 
for  ;•  distance  of  20  mm.  Its  posterior  half  opens  into  a  fossa 
corresponding  to  that  on  the  opposite  side,  running  almost 
directly  downwards  for  6  mm. 

On  the  left  side,  the  infundibulum  receives  the  orifice  of  the 
frontal  through  its  roof,  and  of  the  maxillary  in  its  extension, 
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just  where  it  changes  its  direction  from  downward  to  down- 
ward and  backward.  The  fossa  behind  the  bulla  receives  the 
opening  of  the  second  anterior  ethmoid  cell  at  its  low^est 
portion.  The  first  anterior  ethmoid  cell,  as  has  already  been 
stated,  opens  into  the  maxillary.  The  three  posterior  ethmoid 
cells  open  into  the  superior  meatus,  two  anterior  to  the  anterior 
border  of  the  second  ethmoid  turbinate,  and  two  behind  it.  (The 
most  anterior  cell  of  this  group  has  two  openings,  one  anterior, 
the  other  posterior  to  the  border.)  The  orifice  of  the  sphenoid 
is  entirely  behind  the  second  ethmoid  turbinate. 

The  orifices  of  the  maxillary  sinus,  the  second  anterior  eth- 
moid, the  small  jxistcrior  ethmoid  lying  just  above  the  maxil- 
lary, and  the  sphenoid  are  on  a  line  but  slightly  inclined  from 
the  horizontal,  the  difiference  in  level  between  the  first  and  last 
of  these  being  5  mm.  The  opening  of  the  most  posterior  eth- 
moid is  3  mm.  below  this,  of  the  other  posterior  ethmoid 
1  mm.  above,  and  of  the  frontal  8  mm.  above.  The  orifice  of 
the  maxillary  sinus  is  31  mm.  above  the  highest  level  of  the 
floor  of  the  nose,  19  mm.  above  the  level  of  the  anterior  cx- 
rreiiiity  of  the  inferior  turbinate,  and  11  mm.  above  the  lowest 
level  of  the  anterior  border  of  the  first  ethmoid  turbinate.  The 
orifices  lie  the  following  distances  behind  the  anterior  border 
of  the  first  ethmoid  turbinate;  frontal  5  mm.  maxillary  3. mm., 
second  anterior  ethmoid  8  mm.,  posterior  ethmoid  13  mm., 
17  mm.,  19  mm.,  and  28  mm.,  respectively,  and  the  sphenoid 
29  mm.  The  naso-lachrymal  canal  is  3  mm.  farther  away.  The 
distances  from  the  anterior  extremity  of  the  inferior  turbinate 
are  as  follows:  frontal  1!)  mm.,  maxillary  17  mm.,  second  an- 
terior ethmoid  22  mm.,  posterior  ethmoid  27  mm.,  31  mm., 
33  mm.,  and  -11  mm.,  respectively,  and  the  sphenoid  43  mm. 
The  distr-nces  from  the  floor  of  the  cranial  fossa  at  the  cor- 
responding levels  are  as  follows:  frontal  13  mm.,  maxillary 
23  mm.,  second  anterior  ethmoid  19  mm.,  posterior  ethmoid 
12  mm..  17  mm..  12  mm.  and  IH  nun.,  respectively,  and  the 
sphenoid  14  mm. 

On  the  right  side,  the  frontal  opens  on  the  roof  of  the 
infundibulum,  the  maxillary  in  the  horizontal  portion:  the 
two  ui)per  anterior  ethmoid  cells  open  also  into  the  infundi- 
bulum, as  well  as  the  cell  constituting  the  ujiper  portion  of 
the  bulla  ethmoidalis.-  The  cell  constituting  the  lower  portion 
oiions  into  the  fossa  which  extenrls  downward  from  the  inftmdi- 
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bulum.  The  six  posterior  ethmoid  cells  open  into  the  su- 
perior meatus,  all  but  one  being  above  the  antero-inferior  bor- 
"der  of  the  superior  turbinate.  The  sphenoid  opens  7  mm. 
behind  the  i>osterior  border  of  the  second  ethmoid  turbinate. 
The  distances  of  the  orifices  from  the  hii^hest  level  of  the 
floor  of  the  nose  are  as  follows :  frontal  31  mm.,  anterior 
ethmoid  35  mm..  38  mm.  (two)  and  32  mm.,  respectively; 
posterior  ethmoid  29  mm.,  27  mm.  (three),  33  mm.,  26  mm.,  re- 
spectively, maxillary  27  mm.,  sphenoid  25  mm.  The  distances 
above  the  level  of  the  anterior  extremity  of  the  inferior  tur- 
binate are:  frontal  30  mm.,  anterior  ethmoid  26  mm.,  29 
mm.  (two),  23  mm.,  respectively;  posterior  ethmoid  20 
mm.,  18  mm.  (three),  24  mm.,  and  K  mm.,  respectively; 
maxillary  18  mm.,  and  sphenoid  16  mm.  AlxDve  the  lowest 
level  of  the  anterior  border  of  the  first  ethmoid  turbinate,  the 
distances  are:  frontal  16  mm.,  anterior  ethmoid  12  mm.,  15  mm. 
(two),  and  9  mm.,  resi)ectively ;  posterior  ethmoid  6  mm., 
4  mm.  (three),  10  mm.,  and  3  mm.,  respectively;  maxillary 
4  mm.,  sphenoid  2  mm.  The  orifices  lie  the  following-  dis- 
tances behind  the  anterior  border  of  the  first  ethmoid  turbinate ; 
frontal  3  mm.,  anterior  ethmoid  3  mm..  8  mm..  9  mm.,  and 
10  mm.  respectively;  posterior  ethmoid  15  mm..  19  mm..  21 
mm.  (two)  25  mm.,  and  28  mm.,  respectively;  maxillary  8 
mm.,  and  sphenoid  35  mm.  The  naso-lachrymal  canal  is 
1  mm.  farther  away.  The  distances  from  the  anterior  ex- 
tremity of  the  inferior  turbinate  are  7  mm.  j^reater. 

Conclusions. 

The  method  of  study  here  presented  and  carried  out  in  de- 
tail on  the  head  described,  g^ives  an  accurate  picture  of  the 
different  diameters  of  the  sinuses  shown  by  reconstructions, 
anteriorly,  superiorly  and  laterally.  It  is  possible  through 
this  to  obtain  the  distances  of  the  sinuses  from  more 
or  less  fixed  and  accessible  structures  in  or.  about  the  nose. 

The  error  is  reduced  to  a  minimum,  being  no  greater-  than 
that  which  follows  from  the  grossness  of  all  macroscopic 
measurements  in  connection  with  the  human  body.  All 
measurements  are  thus  subject  to  an  error  of  1  millimeter, 
far  less  than  can  not  be  noted  by  the  eye  exce])t  under  the  most 
favorable  circumstances. 

While  the  method  deals  particularly  with  the  greatest  diame- 
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ters  of  the  sinuses,  it  may  be  utilized  to  reconstruct  any  por- 
tion of  an  organ  large  or  small.  In  this  way,  a  study  may  be 
made  of  special  details,  without  reference  to  the  complete  re- 
constructions. By  no  other  method  can  comparisons  in  the 
shape  or  position  of  the  sinuses  be  so  accurately  made.  For 
here  we  have  any  plane  or  the  composite  plane  fixed  in  such 
a  manner  that  comparisons  may  be  made  by  superimposing 
one  projection  upon  the  other.  It  is  just  as  easy  to  recon- 
struct one  wall  of  a  sinus  as  all  the  walls,  hence,  one  may 
choose  his  own  problem  in  this  connection. 

The  preparations  from  which  these  reconstructions  are 
made,  are  not  destroyed,  but  preserved,  so  they  may  be  used 
for  control,  study  and  comparisons  for  other  methods  as  well 
as  this. 

A  series  of  heads  reconstructed  in  the  manner  indicated 
will  certainly  give  valuable  information  as  to  the  character  of 
the  variations  of  the  sinuses,  and  their  relations  with  one  an- 
other and  other  structures.  It  will  be  easy,  when  a  sufficient 
number  of  heads  have  been  reconstructed,  to  draw  a  compo- 
site of  the  sinuses,  showing  their  average  shape,  position  and 
relations. 

Grateful  acknowledgment  is  made  to  Dr.  Peter  Potter, 
for  his  cordial  advice  and  assistance  in  the  beginning  of  this 
work,  and  to  Miss  Alice  Ethel  Hamilton,  who  has  so  faithfully 
executed  the  drawings  and  assisted  in  the  reconstructions. 
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DESCRIPTION     OF     PLATES. 


Plate  1. — 1.  Right  frontal  sinus;  2.  Left  frontal  sinus; 
3.  Roof  of  orbit;  4.  Superior  longitudinal  sinus;  5.  Palx  cerebri; 
6.  Fissure  of  Sylvius;  7.  Island  of  Reil;  S.  Frontal  operculum; 
9.  Anterior  horn  of  lateral  ventricle;  10.  Posterior  horn  of  lat- 
eral venticle;      11.  Optic  thalamus. 


Plate  II. — 1.  Right  frontal  sinus;  2.  Anterior  ethmoid  cell; 
3.  Left  frontal  sinus:  4.  Anterior  ethmoid  cells  displacing  an- 
terior wall  of  the  frontal  sinus;  5.  Crista  galli;  6.  Fissure  of 
Sylvius;  7.  Eye  muscles;  S.  Lachrymal  gland;  9.  Superior  longi- 
tudinal sinus;  10.  Lateral  ventricle;  11.  Third  ventricle;  12. 
Pineal  gland;  13.  Aqueduct  of  Sylvius;  14.  Opening  into  pit- 
nitary  body  and  foramina  of  Munro. 


Plate  III. — 1.  Naso-lachrymal  canal;  2.  Infundibulum;  3. 
Anterior  ethmoiri  celts:  4.  Anterior  ethmoid  cell  which  replaces 
anterior  wall  oT  the  frontal  sinus;  5.  Posterior  ethmoid  cells; 
6.  Left  sphenoid  sinus  lying  above  the  right;  7.  Optic  nerve; 
8.  Descending  horn  of  lateral  ventricle;  9.  Pons;  10.  Cere- 
bellum;    11.  Superior  longitudinal  sinus. 


Plate  IV. — 1.  Naso-lachrymn'  caral:  2.  First  ethmoid  tur- 
binate: 3.  Maxillary  sinu?:  4.  Sph^^noid  sinus:  .5.  Fifth  nerve  and 
Gasserian  ganglion:  C,  Temuoro-srhenoirlal  lobe:  7.  Cerebellum: 
8.  Lateral  sinus:  9.  Fourth  ventricle:  10.  Pons:  11.  Internal 
carotid   artery. 


Plate  V. — 1.  Maxillary  sinus:  2.  Nasal  septum:  3.  Inferior 
turbinate;  4.  Temporomaxillary  articulation;  5.  External  au- 
ditory canal;  6.  Mastoid  cells;  7.  Lateral  sinus;  8.  Middle 
ear;  9.  Internal  carotid;  10.  Semicircular  canals;  11.  Cere- 
bellum; 12.  Medulla;  13.  Eustachian  tube:  14.  Fourth  ven- 
tricle:    If).   Basilar  artery. 


Plate  VI. — 1.  Pharynx;  2.  Maxillary  sinus;  3.  Roots  of 
teeth:  4.  Parotid  gland;  5.  Mastoid  cells:  6.  I^ateral  sinus;  7. 
Jugular:      S.    Internal   carotid;     9.    Cerebellum:     10.    Medulla. 
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Plate  VII. — The  sinuses  with  their  orifices,  the  infundibu- 
lum,  the  cranial  cavity,  turbinate,  naso-lachrymal  canal  and  floor  of 
the  nose  of  the  left  side  are  shown  as  they  are  reconstructed 
on  millimeter  paper,  the  sinuses  and  infundil)ulum  being  rep- 
resented by  solid  lines  and  the  other  structures  by  broken  lines. 


Plate  VIII. — Left  lateral  reconstruction.  In  this  and  Plates 
IX,  X  and  XI  the  frontal  sinus  is  colored  yellow,  the  max- 
illary purple,  the  sphenoid  green  and  the  ethmoid  red,  the 
anterior  group  "being  lined  horizontally  and  the  posterior  group 
perpendicularly.  The  ethmoid  cells  are  to  be  noted  in  two 
groups,  the  anterior,  three  in  number,  and  the  posterior,  two. 
The  first  anterior  cell  is  shown  displacing  the  anterior  wall  of 
the  frontal  and  opening  into  the  maxillary  sinus.  The  frontal 
is  seen  opening  into  the  infundibulum.  The  antero-inferior  wall 
of  the  second  ethmoid  cell  constitutes  the  bulla  ethmoidalis  (pos- 
terior  boundary   of  the   infundibulum). 


Plate  IX. — Anterior  reconstruction.  On  account  of  the  mul- 
tiplicity of  lines,  the  individual  ethmoid  cells  are  not  shown; 
however,  the  two  groups  are  represented,  the  anterior  being  lined 
horizontally  and  the  posterior  perpendicularly.  The  left  sphenoid 
sinus  lies  far  above  the  right;  its  inner  wall  extends  almost  as  far 
to  the  right  as  the  outer  wall  of  the  right  sphenoid  sinus. 


Plate  X. — Right  lateral  reconstruction.  The  frontal  sinus 
is  seen  opening  into  the  Infundibulum,  its  inferior  wall  only 
being  encroached  upon  by  the  ethmoid  cells.  There  are  four 
cells  belonging  to  the  anterior  group  of  ethmoid  cells  and  five 
to  the  posterior.  The  bulla  ethmoidalis  is  formed  by  the  an- 
terior wall  of  the  two  most  posterior  anterior  ethmoid  cells. 


Plate  XT. — Superior  reconstruction.  The  right  sphenoid 
sinus  extends  almost  as  far  to  the  left  as  the  left  does  to 
the  right,  while  the  right  lies  much  more  posterior  and  the 
left  much  more  anterior.  The  difference  between  the  right  and 
the  left  ethmoid  cells  is  well  shown. 


Plate  XIT. — Lateral  reconstruction:  in  this  and  Plates  XIII 
and  XIV  the  sinuses  of  the  right  side  are  colored  green  and  tho 
left  yellow.  F,  frontal:  A.  E..  anterior  ethmoid:  P.  R.,  posterior 
ethmoid:    S..  sphenoid:    M..  maxillary. 
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Plate  XIII. — Anterior  reconstruction;  F.,  frontal;  A.  E., 
anterior  ethmoid;  P.  E.,  posterior  ethmoid;  S.,  sphenoid;  M., 
maxillary. 

Plate  XIV. — Superior  reconstruction;  F.,  frontal;  A.  E., 
anterior  ethmoid;  P.  B.,  posterior  ethmoid;  S.,  sphenoid;  M., 
maxillary. 

XV. — Left  lateral  reconstruction  showing  the  orifices  of 
the  sinuses  in  relation  to  the  turbinates,  infundibulum,  cranial 
cavity  and  naso-lachrynial  canal. 

XVI. — Right  lateral  reconstruction  showing  orifices  of  the 
sinuses  in  relation  to  the  turbinates,  infundibulum,  cranial  cavity 
and   naso-lachrvmal   canal. 
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LIII. 

THE  FUNCTION  OF  THE  ACCESSORY  CAVITIES  OF 
THE   NOSE.* 

Bv  J.  M.  IxGKRSuLL,  A.  M..  M.  D. 

PROFESSOR     OF     OTG-I.ARYNGOLOGY     WESTERN     RESERVE 
UNIVERSITY. 

CLEVELAND. 

The  functions  of  most  of  the  organs  of  the  body  are  so  well 
known  that,  with  our  present  knowledge,  these  functions  seem 
almost  self-evident.  There  are,  however,  some  organs  which 
are  apparently  functionless  and  are  usually  considered  vestigial 
or  rudimentary.  They  were  formerly  of  greater  physiologic 
importance,  but  in  the  course  of  generations,  in  consequence 
of*  adaptation  of  the  body  to  special  conditions  of  life,  they 
have  been  subjected  to  reduction  or  degeneration  and  now  re- 
main simply  as  vestiges.  Their  presence  can  be  explained 
only  by  the  theory  of  selection,  and  in  this  connection,  two 
important  factors  must  be  considered,  namely,  heredity  and 
the  capability  of  variation. 

Heredity  is  conservative  and  tends  to  retain  the  ancestral 
characters.  The  capability  of  variation  is  influenced  by  ex- 
terna! conditions  and  results  in  the  modification  of  structures. 
The  resulting  adaptations  as  far  as  they  are  useful  to  the  or- 
ganism concerned,  are  transmitted  to  future  generations.  Thus 
heredity  and  adaptation  are  parallel  factors,  and  the  knowl- 
edge of  this  fact  helps  us  to  explain  the  presence  of  various 
rudimentary  organs  in  the  adult. 

With  these  general  principles  in  mind,  the  study  of  the  com- 
parative anatomy  of  the  accessory  cavities  of  the  nose,  should 
teach  us  what  their  function  has  been  and  whether  or  not  they 
are  now  functionally  active  in  man. 

Fishes. — In  fishes  there  are  no  accessory  cavities  of  the 
nose.  Their  nose  is  a  simple  sack-like  structure  and  does  not 
communicate  with  the  mouth,  except  in  Dipnoi. 

Dipnoi  are  fishes  which  live  in  shallow  streams,  and  while 
in   the   water  breathe  through   their  gills  as   other   fishes   do. 

*Read  at  the  Meeting  of  the  -American  Laryngologlcal,  Rhino- 
logical  and  Otological  Society,  Kansas  City,  June,   1906. 
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Their  nose  communicates  with  the  mouth,  and  they  have  a 
functional  lung  and  resemble  reptiles  in  some  other  respects. 
In  the  dry  season,  they  live  in  the  mud  and  breathe  through 
their  nose,  and  thus  the  nose  becomes  a  part  of  the  respiratory 
system. 

Rfptiles. — In  reptiles  the  nasal  cavities  are  more  compli- 
cated. Each  nasal  fossa  is  divided  in  a  general  way,  into 
a  respiratory  portion,  situated  anteriorly,  and  an  olfactory 
portion,  situated  in  the  posterior  superior  part  of  the  nose. 
This  olfactory  region  contains  the  sensory  nerve  cells,  and  a 
rolled  turbinal  springs  from  its  outer  wall. 

Birds. — In  birds  the  turbinals  all  show  a  higher  degree  of 
development.  Their  form  varies  greatly ;  some  are  simple 
prominences  and  some  are  decidedly  scroll  shaped  or  even 
present  a  double  coil,  the  superior  coil  making  one  complete 
turn  and  the  inferior  coil  making  two  or  more  turns  within 
itself. 

There  are  no  accessory  cavities  of  the  nose,  but  the  bones 
of  the  skull,  like  some  of  the  other  bones  in  birds,  contain 
large  air  cells  or  cavities  to  make  the  bones  lighter. 

Mammals. — In  mammals,  the  turbinals  and  the  nasal  ac- 
cessory cavities  exhibit  great  variations,  each  showing  a  high 
or  low  degree  of  development,  according  to  the  environment 
of  the  animal. 

Kangaroo  (Macropus.) — The  kangaroo  occupies  quite  a 
low  position  in  the  mammalian  scale,  but  its  nose  is  much  more 
highly  developed  than  the  nose  in  any  of  the  birds. 

The  nasal  fossae  are  two  symmetrical  cavities  completely 
separated  from  each  other  in  the  median  line  by  the  septum. 
The  maxillary  turbinals  correspond  to  the  inferior  turbinals 
in  man.  There  is  one  in  the  anterior  part  of  each  fossa.  Each 
one  projects  outward  and  upward  from  the  maxillary  bone, 
beginning  as  a  thin  shelf-like  process  which  divides  into 
numerous  curved  branches  partially  filling  the  anterior  half 
or  respiratory  portion  of  the  nose  (Plate  I,  Figures  A  and 
B,  2).  The  function  of  the  maxillary  turbinals  is  to  prepare 
the  inspired  air  for  resjiiration. 

The  posterior  part  of  the  vomer  gives  oflf  two  lateral  wings, 
one  on  each  side,  which  extend  across  the  nasal  fossae  and 
unite  with  the  ethmoidal  bones,  thus  dividing  each  fossa  pos- 
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teriorly  into  two  superimposed  cavities  (Plate  I,  Figures  C 
and  D,  6).  The  superior  cavities  contain  most  of  the  eth- 
moidal turhinals  and  constitute  the  olfactory  portion  of  the 
nose.  The  inferior  cavities  are  tube-like  structures  and  form 
a  direct  communication  between  the  anterior  or  respiratory 
portion -of  the  nose  and- the  nasopharynx  (Plate  I,  Figures 
C  and  D.  r). 

There  are  five  ethmoidal  turbinals  in  each  fossa.  They 
spring  from  the  convex  surface  of  the  cribriform  plate  of  the 
ethmoidal  bone  and  give  oflf  numerous  branches  which  ex- 
tend anteriorly  into  the  nose.  Some  of  them  articulate  with 
and  are  supported  by  the  frontal,  nasal  and  superior  maxil- 
lary bones,  but  none  of  them  unite  with  the  septum  (Plate  I, 
Figures  B,  C  and  D,  3).  The  numerous  branching  and  curved 
processes  of  the  ethmoidal  turbinals  are  all  covered  by  olfac- 
torv  mucous  membrane  and  thus  a  large  surface  is  ex- 
posed in  a  comparatively  small  area.  The  function  of  the 
ethmoidal  turbinals  is  olfactory. 

The  maxillary  sinuses  are  simple  diverticula  between  the 
anterior  inferior  parts  of  the  ethmoidal  turbinals  and  the 
superior  maxillary  bones  (Plate  I,  Figure  C,  5).  They  can 
hardly  be  called  sinuses,  but  are  rather  large  channels  which 
lead  from  the  respiratory  portion  of  the  nose  to  the  external 
portion  of  the  ethmoidal  turbinals  and  thus  bring  a  large  olfac- 
tory  surface  in   direct   communication   with   the   inspired   air. 

The  ethmoidal  cells  are  spaces  between  some  of  the  branches 
of  the  ethmoidal  turbinals  and  the  adjacent  bones  of  the  skull 
(Plate  I.  Figures  B  and  C,  4).  They  communicate  directly 
with  the  maxillary  sinuses  and  thus  conduct  the  air  over  a 
still  greater  surface  of  the  olfactory  turbinals. 

There  are  no  frontal  or  sphenoidal  sinuses  in  the  kangaroo's 
skull.  Thus  in  the  kangaroo,  the  olfactory  or  ethmoidal  tur- 
binals are  situated  in  the  posterior  superior  part  of  the  nose. 
Their  internal  surfaces  are  exposed  directly  to  a  part  of  the  in- 
spired air  after  it  has  passed  through  the  branches  of  the  max- 
illary turbinal.  The  maxillary  and  ethmoidal  sinuses  ;  which  are 
the  only  ones  j>resent  in  the  kangaroo,  serve  as  channels  to 
conduct  some  of  the  inspired  air  over  the  external  lateral  sur- 
faces of  the  ethmoidal  turbinals  and  so  expose  these  portions 
of  the  olfactory  turbinals  more  directly  to  the  inspired  air  and 
arc,  therefore,  functionally  active  in  increasing  the  acuteness 
of  the  sense  of  siiull. 
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Deer  (Cervus). 

A  loncritudinal  section  throuj:^h  the  deer's  head  shows  three 
ethmoidal  turbinals  (Plate  II,  Figure  A,  2),  and  a  large  max- 
illary turbinal  (Plate  II.  Figure  A,  1),  all  of  which  present 
comparatively  smooth  surfaces.  Transverse  sections  through 
these  turbinals  show  them  to  be  highly  developed  and  very 
complicated  structures. 

The  maxillary  turbinal  is  a  double  coil.  It  springs  from 
the  superior  maxillary  bone  as  a  thin  shelf-like  process,  par- 
allel to  the  floor  of  the  nose,  extending  two-thirds  of  the  way 
across  the  fossa.  It  then  divides  into  two  processes,  the  su- 
perior one  makes  three  complete  turns  within  itself  and  the 
inferior  one  makes  two  turns  (Plate  II,  Figures  P),  C,  D  and 

E.  1). 

There  are  three  ethmoidal  turbinals  (Plate  II,  Figures  A, 
C,  D.  E,  F  and  G,  2).  They  arise  from  the  convex  surface  of 
the  cribriform  plate  of  the  ethmoidal  bone,  and  at  first  consist 
of  a  mass  of  thin,  delicate  curved  branches  which  intertwine 
with  each  other  and  almost  completely  fill  the  posterior  supe- 
rior part  of  each  fossa  (Plate  II,  Figure  G,  2).  As  these 
branches  extend  anteriorly,  they  decrease  in  number  and  pre- 
sent broader  and  less  convoluted  surfaces   (Plate  II,  Figure 

F,  2).  The  ethmoidal  cells  are  cavities  contained  within  these 
broader  branches  or  between  these  branches  and  some  of  the 
surrounding  bones  of  the  skull  (Plate  II,  Figure  F,  7).  The 
frontal  sinuses  are  comparatively  small  cavities  between  the 
plates  of  the  frontal  bones  and  are  partially  filled  by  scrolls 
of  the  ethmoidal  turbinals. 

The  maxillary  sinuses  are  large  cavities  in  the  superior 
maxillary  bones  (Plate  II,  Figure  F,  6).  Their  ostia  are  sit- 
uated in  the  posterior  part  of  each  cavity  and  open  into  the 
nose  in  conjunction  with  some  of  the  ethmoidal  cells.  Some 
processes  of  the  ethmoidal  turbinals  extend  into  the  maxillary 
sinuses. 

In  the  deer,  the  accessory  sinuses  are  more  circumscribed 
and  more  definitely  separated  from  the  rest  of  the  nasal  fossae 
than  they  are  in  the  kangaroo,  but  the  sinuses  all  contain  eth- 
moidal turbinal  tissue  and  are  a  part  of  the  olfactory  portion 
of  the  nose. 

Prairie  Wolf  (Canis  latrans). 

The  wolf's  nose  is  more  highly  developed  than  the  nose  of 
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the  kangaroo  or  the  deer.  The  turbinals  are  all  much  more 
complicated  and  their  branches  are  more  numerous  and  con- 
voluted so  that  the  inspired  air  is  brought  in  contact  with  a 
tremendous  expanse  of  mucous  membrane. 

The  anterior  half  of  each  nasal  fossa  is  almost  completely 
filled  with  the  fine  branches  of  the  maxillary  turbinal  (Plate 
III,  Figures  A  and  B.  1).  The  lateral  wings  of  the  vomer 
divide  the  posterior  portion  of  each  nasal  fossa  into  an  olfac- 
tory and  respiratory  part  £.s  in  the  kangaroo  and  the  deer 
(Plate  III,  Figures  A,  C  and  D.  17). 

In  each  fossa  there  are  seven  ethmoidal  turbinals  radiating 
from  the  convex  surface  of  the  cribriform  plate  and  their 
delicate  intertwining  scrolls  form  a  dense  labyrinth  in  the 
olfactory  part  of  the  nose  (Plate  III,  Figures  A.  C  and  D,  2). 
They  articulate  with  the  lateral  wings  of  the  vomer,  the  supe- 
rior maxillary,  frontal  and  nasal  bones. 

The  maxillary  sinus  (one  in  each  fossa)  is  an  irregularly 
oval  cavity  between  the  ethmoidal  turbinals  and  the  superior 
maxillary  bone  (Plate  III,  Figures  C  and  D,  11).  Its  pos- 
terior part  is  entirely  shut  ofT  from  the  nasal  fossa  by  the  eth- 
moidal bone  but  anteriorly  it  is  only  partially  separated  from 
the  nose  by  some  scrolls  of  the  ethmoidal  turbinal.  It  acts  as 
a  channel  to  conduct  some  of  the  inspired  air  over  the  ex- 
ternal lateral  surface  of  the  olfactory  turbinals  and  thus  pro- 
duces a  keener  sense  of  smell.  It  is  therefore,  a  part  of  the 
olfactory  portion  of  the  nose. 

The  ethmoidal  cells  are  irregular  spaces  between  the  eth- 
moidal turbinals  and  the  siUTOunding  bones  of  tlie  skull  and 
contain  scroll-shaped  branches  of  the  ethmoidal  turbinal  which 
spring  directlv  from  the  cribriform  plate  (Plate  III,  Figure 
A,  4), 

There  is  one  frontal  sinus  in  each  half  of  the  skull.  It  is 
an  irregular  cavity  between  the  two  plates  of  the  frontal  bone 
(Plate  III,  Figure  A,  6).  Anteriorly  it  communicates  directly 
with  the  ethmoidal  cells  and  contains  a  double  coil  of  the  eth- 
moidal turbinal. 

The  sphenoidal  sinus  is  simply  a  slight  depression  in  tiie 
anterior  part  of  the  sphenoidal  bone  and  is  filled  by  an  eth- 
moidal turbinal  scroll. 

All  the  accessory  sinuses  of  the  nose  in  the  wolf  are  there- 
fore a  part  of  the  olfactory  i)ortion  of  the  nose  and  all  con- 
tain  olfactorv   turliinal    tissue.     Their    fimction   is   to  conduct 
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the. air  over  a  part  of  the  olfactory  turbinals  which  would  not 
be  otherwise  directly  exposed  to  the  inspired  air,  and  thus  in- 
crease the  acuteness  of  the  sense  of  smell. 

Apes..     Indian  Ape  (Macacus  rhesus). 

The  ape's  nose  is  a  very  much  (le_2:enerated  structure.  The 
maxillary  turbinal  is  a  slightly  curved  bone  and  is  very  sim- 
ilar in  outline  and  position  to  the  corresponding  turbinal  in 
man  (Plate  I\',  Fio;ure  B.  1).  There  are  two  ethmoidal  tur- 
binals in  each  fossa  (Plate  IV,  Fig'ures  A,  B  and  C,  2  and  3). 
The  larj^er  one  projects  downward  and  forward  from  the  eth- 
moidal bone  and  divides  into  two  branches  (Plate  IV,  Figures 
A,  B  and  C,  2).  The  smaller  one  is  more  scroll-shaped  but 
both  of  these  turbinals  have  lost  the  numerous,  fine,  convoluted 
branches  which  are  present  in  lower  animals,  and  the  other 
ethmoidal  turbinals  (third,  fourth  and  fifth)  have  entirely  dis- 
appeared. 

The  maxillary  sinus  is  situated  within  the  maxillary  bone 
and  opens  into  the  middle  meatus  through  a  small  ostium,  con- 
siderably above  the  floor  of  the  sinus.  Its  walls  are  smooth 
and  it>contains  no  ethmoidal  turbinal  tissue  (Plate  IV,  Figures 
A,  B  and  C.  10).  The  other  accessory  sinuses  of  the  nose  have 
disappeared  completely  and  the  space  which  they  occupied  in 
the  frontal  and  sphenoidal  bones  in  lower  animals,  is  filled 
with  cancellous  bone. 

Gibbon  or  long-armed  Ape  (Hylobates). 

The  gibbon's  nose  is  less  degenerated  than  the  nose  of  many 
other  apes.  The  maxillary  turbinal  has  a  double  coil  (Plate 
V,  Figures  A.  B  and  C.  1).  There  are  two  well-defined  eth- 
moidal turbinals  (Plate  X,  Figures  A.  P.  and  C,  2  and  3), 
and  three  small  ethmoidal  cells.  The  maxillary  sinus  is  com- 
l)aratively  large  and  communicates  with  the  nasal  fossa  through 
a  small  ostium,  high  up  in  the  middle  meatus  (Plate  V,  Fig- 
ures B  and  C,  10).  The  sphenoidal  sinus  is  very  large  "and 
opens  into  the  superior  meatus  through  a  small  ostium  (Plate 
V,  Figure  A,  6).  There  are  no  ethmoidal  turbinals  in  the 
maxillary  or  sphenoidal  sinuses.  The  frontal  sinuses  are  ab- 
sent and  in  their  place  there  is  cancellous  bone. 

In  apes,  as  a  class,  all  the  turbinals  have  degenerated  and 
show     a     comparatively     simple     structure.     The     accessory 
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sinuses  present  numerous  variations.  The  maxillary  sinus 
is  always  present  and  usually  has  smooth  walls  and  a  small 
ostium  opening  into  the  middle  meatus.  In  some  of  the  lower 
orders  of  monkeys,  the  ostium  remains  quite  large  and  a 
small  branch  of  the  ethmoidal  turbinal  projects  into  the  sinus. 

The  frontal  sinus  is  present  in  the  chimpanzee.  In  other 
apes  it  is  absent  and  the  frontal  bone  is  cancellous. 

The  ethmoidal  cells  vary  greatly  in  size  and  number.  In 
some  apes,  there  are  none  and  the  ethmoidal  turbinals  are 
very  rudimentary.  In  others,  there  are  several  ethmoidal  cells 
and  the  ethmoidal  turbinals  are  not  so  much  degenerated  as 
they  are  in  the  apes,  which  have  no  ethmoidal  cel'.s.  The 
variations  in  the  sphenoidal  sinuses  are  similar  to  those  in 
the  ethmoidal  cells.  In  those  apes  in  which  these  sinuses 
are  absent,  the  ethmoidal  turbinals  are  more  degenerated  and 
the  ethmoidal  cells  are  also  absent. 

Man. 

The  general  characteristics  of  the  accessory  cavities  of  the 
nose  in  man  are  well  known.  They  present  numerous  varia- 
tions, many  of  which  are  reversions  to  more  primitive  types. 
The  absence  of  one  or  both  frontal  sinuses  corresponds  to 
the  absence  of  these  sinuses  in  most  apes.  The  ethmoidal 
sinuses  are  cells  surrounded  by  some  of  the  numerous  branches 
of  the  ethmoidal  and  adjacent  bones  and  occasionally  con- 
tain small  ethmoidal  turbinal  scrolls,  as  they  always  do  in 
such  animals  as  the  wolf.  The  subdivision  of  one  or  both 
sphenoidal  sinuses  into  two  or  more  cavities  corresponds  to 
a  similar  division  of  these  sinuses  in  some  of  the  lower 
animals  in  which  the  ethmoidal  turbinals  extend  into  the 
sphenoidal  sinuses  and  produce  numerous  subdivisions.  The 
irregular  ridges  sometimes  seen  on  the  lateral  walls  of  the 
maxillary  sinuses  are  probably  rudiments  of  .the  ethmoidal 
turbinals  which  extend  directly  into  the  sinuses  in  some  ani- 
mals, and  in  certain  species  are  attached  to  the  sinus  walls. 

The  accessory  sinuses  in  the  lower  animals  are  developed, 
therefore,  in  conection  with  the  olfactory  portion  of  the  nose. 
They  are  rather  simple  channels  which  conduct  some  of  the 
inspired  air  over  the  external  lateral  surfaces  of  the  olfactory 
turbinals. 
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In  animals  which  have  an  acute  sense  of  smell,  the  olfac- 
tory (ethmoidal)  turbinals  exhibit  a  tremendously  intricate 
development  and  the  accessory  sinuses  are  correspondingly 
more  highly  developed,  and  all  of  them  contain  olfactory  tur- 
binal  tissue.  Their  function  is  to  conduct  the  inspired  air 
more  directly  over  a  large  surface  of  the  olfactory  turbinals, 
which  would  not  otherwise  be  exposed  to  the  air  except  by 
diffusion,  and  thus  the  accessory  sinues  increase  the  acuteness 
of  the  sense  of  smell. 

In  those  animals  in  which  the  sense  of  smell  is  not  acute, 
the  olfactory  turbinals  have  degenerated  and  receded  from  the 
accessor}- .cavities.  The  cavities  are  left  with  comparatively 
smooth  walls,  their  openings  into  the  nasal  fossae  contract 
and  their  functional  activity  is  lost. 

In  man  the  accessory  cavities  are  almost  completely  shut 
off  from  the  nose,  their  functional  activity  ceases,  and  they 
remain  as  rudimentarv  structures. 
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LIV. 

GENERAL  PATHOLOGIC  PROCESSES  ASSOCIATED 

WITH  OR  FOLLOWING  INFECTIONS  OF  THE 

ACCESSORY  SINUSES.* 

By  D.  Braden  Kyi,e,  M.  D., 

professor  of  i,aryngoi,ogy  in  jefferson  medical  college. 

philadelphia. 

Pathologic  alterations  of  the  structures  of  the  accessory  sin- 
uses may  be  divided  into  two  classes,  according  to  the  tissues 
involved:  First,  we  have  the  changes  affecting  the  mucous 
membrane  alone,  and,  second,  those  involving  the  deeper  struc- 
tures or  bony  framework. 

The  accessory  sinuses  are,  for  all  practical  purposes,  closed 
cavities,  and  while  the  mucous  membrane  lining  these  cavities 
is  similar  to  that  of  the  upper  respiratory  tract,  yet  the  gland- 
ular elements  and  the  terminal  nerve  filaments  are  not  nearly 
so  numerous  as  in  the  exposed  mucous  membrane.  The  epi- 
thelial layer  of  the  membrane  is  also  much  thinner  and  the 
cells  resemble  more  those  of  the  endothelial  type,  and  the  mu- 
cous membrane,  therefore,  has  less  resisting  power. 

Inflammatory  processes  involving  this  structure  do  not  differ 
from  those  occurring  in  any  other  mucous  membrane,  with 
the  exception  that  they  pass  through  the  various  stages  with 
greater  rapidity,  so  that  the  difference  is  merely  one  of  degree 
or  intensity.  Any  infection  of  the  accessory  cavities  would 
necessarily  be  preceded  by  or  associated  with  some  inflamma- 
tory process,  which  process  involves  the  opening  of  the  sinus 
and  thus  converts  it  into  a  closed  cavity,  causing  retention  of 
the  infectious  material.  This  in  turn  intensifies  the  already 
existing  inflammation  and  produces  rapid  changes  in  the  mu- 
cous membrane,  which,  if  drainage  is  not  established,  may 
lead  to  total  destruction  of  the  membrane  and  necrosis  of  the 

*Read  at  the  Meeting  of  the  American  Laryngologlcal,  Rhlno- 
loglcal  and  Otologlcal  Society,  Kansas  City,  June,  1906. 


776  INFECTIONS  OF  THE  ACCESSORY  SINUSES. 

underlying  bony  stiucture.  If  the  severity  of  the  inflamma- 
tory process  is  not  sufficient  to  cause  destruction  of  the  mu- 
cous membrane  and  denudation  of  the  bony  walls  of  the 
cavity,  a  fibroid  formation  within  the  basement  membrane 
may  take  place,  or  in  other  words,  the  physiologic  function 
is  interfered  with,  resulting  in  permanent  pathologic  alteration. 

When  there  has  Deen  a  destruction  of  the  mucous  membrane 
lining  these  cavities,  it  is  not  likely  to  be  regenerated,  owing 
to  the  fact  that  the  blood  supply  to  the  submucosa  is  not  so 
profuse  as  in  the  respiratory  tract,  and  also  that  the  genetic 
layer  of  the  epithelial  surface  is  less  substantial  and  less  ca- 
pable of  reproduction. 

I  have  observed  in  a  few  cases,  where  the  accessory  cavities 
had  been  freely  opened,  that  the  pathologic  alteration  accom- 
panying the  process  had  not  produced  a  permanent  lesion,  and 
when  the  cause  was  removed  the  mucous  membrane  returned 
to  the  normal,  but  the  practically  closed  cavity  had  been  con- 
verted into  a  wide-open  one  and  the  patient  suffered  from 
symptoms  almost  identical  with  those  of  confined  suppuration 
of  these  cavities,  such  as  faceache,  the  neuralgia,  sense  of 
pressure,  the  general  discomfort  with,  of  course,  no  rise  in 
temperature.  One  of  these  cases  in  particular,  I  have  watched 
for  the  past  three  years.  This  individual  had  six  accessory 
cavities  opened  and  the  delicate,  sensitive  mucous  membrane, 
which  was  not  physiologically  intended  to  come  in  contact 
with  the  air  and  dust,  was  particularly  susceptible  to  the 
slightest  climatic  changes.  It  was  found  by  placing  the 
patient  in  a  room  with  an  even  temperature,  that  almost  in- 
stant relief  was  obtained,  and  I  believe  that  all  the  symptoms 
were  produced  by  the  use  or  misuse  of  these  sinuses,  as  they 
are  not  intended  as  respiratory  cavities.  By  stimulation  fol- 
lowing the  use  of  these  cavities,  and  the  increase  in  the  blood 
supply  of  the  exposed  mucous  membrane  as  a  result  of  this 
stimulation,  the  membrane  has  gradually  thickened  and, .  in 
other  words,  has  physiologically  changed,  and  while  it  may 
be  somewhat  of  a  pathologic  process,  it  has  produced  a  physi- 
ologic result  and  lessened  the  sensitiveness  of  these  cavities 
and  developed  the  membrane.  During  the  past  winter  the 
patient  has  had  practically  no  symptoms  of  any  involvement  of 
these  sinuses. 
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As  a  rule,  confined  suppuration  within  the  accessory  cavi- 
ties show  irre.^ular  systemic  symptoms,  unless  there  is 
a  point  where  the  physio.og-ic  wall  of  the  closed  cavity  has 
broken  down,  and  rapid  .sreneral  septic  infection  takes  place, 
when  the  clinical  phenomena  are  pronounced.  In  other  words, 
infection  of  the  accessory  cavities  amounts  to  a  walled-in 
process,  and  it  is  only  when  necrosis  takes  place  that  systemic 
infection  occurs. 

Infection  of  the  accessory  cavities  is  usually  secondary  to 
or  associated  with  lesions  of  the  adjacent  structures,  and  in 
a  large  majority  of  cases,  the  etiologic  factor  may  be  found 
in  the  nasal  cavity.  The  continuation  of  the  pathologic  pro- 
cess within  the  accessory  cavity  will  depend  entirely  upon  the 
pre-existing  condition  within  the  nasal  cavity.  While  the 
pathologic  alteration  occurring  within  the  cavity  is  a  definite 
and  distinct  one,  the  arrest  of  that  process  is  subject  to  the 
same  general  law  which  is  the  basis  of  all  surgical  treatment, 
namely,  the  removal  of  the  cause.  If  the  infection  is  due  to 
the  pneumococcus,  streptococcus  or  bacillus  of  influenza,  there 
is  a  marked  tendency  to  bony  necrosis. 

A  point  of  considerable  importance,  as  regards  the  invasion 
of  surrounding  structures  by  the  pathologic  process,  as  well 
as  accounting  for  the  varied  SA'mptoms  produced,  is  the  size 
and  shape  of  the  cavity  and  the  variations  in  the  thickness 
of  its  walls.  For  example,  a  frontal  sinus  with  thin  walls 
may  result  in  perforation  and  involvement  of  the  brain  cavity. 
Dural  and  subdural  abscesses  frequently  follow  pathologic 
changes  within  the  frontal  sinus.  Again,  in  the  case  of  the 
antrum  of  Highmorc.  where  the  superior  wall  is  very  thin, 
you  will  have  marked  eye  .symptoms,  while  in  another  case 
with  a  thick  bony  wall,  the  eye  symptoms  will  be  entirely 
absent.  The  s]")reading  of  an  infectious  process  from  one  ac- 
cessory cavity  to  another  is  usually  ex]:)laincd  by  some  ab- 
normal communication. 

Trrcgularitics  and  abnormalities  as  to  the  formation  of  the 
accessory  cavities,  the  antrum,  etc.,  may  explain  many  of  the 
peculiar  and  unicpie  cases  often  reported.  It  has  boon  shown 
by  sections  of  the  skull,  with  a  view  to  demonstration  of  the 
relation  of  the  accessory  cavities  to  the  nasal  chamber,  that 
almost  any  size  or  shape  of  cavity  or  thickness  of  bone  is  p<xs- 
siblc.  tlic  antrum  cavities  varvinfr  in  size   from  a   little  larsjor 
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than  a  pea  to  three  times  the  usual  size  aiul  extending  under 
the  floor  of  the  nose. 

In  cases  associated  with  nasal  lesions,  it  is  quite  likely  that 
the  chronic  inflainmatory  process  set  up  in  the  floor  of  the 
nose  may  interfere  with  the  nervous  and  vascular  supply  of 
the  tooth  directly  under  it,  causing  a  trophic  function  with 
devitalization. 

Recent  clinical  observations  have  clearly  proven  that  many 
lesions  of  the  head  and  face  suggesting  antral  disease,  the 
cause  of  which  has  been  more  or  less  obscure,  have  their 
origin  in  abnormal  or  pathologic  conditions  of  the  dental 
organs,  such  as  teeth  irrupted  into  the  nose  or  antrum,  or  dis- 
eased teeth   affecting  either  cavity. 

Irregularities  in  the  formation  of  the  accessory  cavities 
will  bring  about  irregularity  in  the  upper  arch  and  predis- 
pose to  dental  lesions  as  well  as  nasal  disease.  This  is  not 
only  caused  by  nasal  obstruction  and  improper  passage  of  air, 
but  also  by  poor  nutrition,  as  the  current  of  air  passing  to 
and  fro  in  the  nostril  stimulates  circulation  in  the  nasal  mu- 
cous membrane.  One-half  of  the  arc  of  the  orbit  is  taken  up 
by  the  accessory  cavities  and  many  eye  symptoms  are  asso- 
ciated with  or  follow  lesions  of  these  cavities.  Orbital  ab- 
scess is  secondary  to  disease  of  the  sinuses,  displacement 
of  the  globe  may  be  occasioned  by  encroachment  on  the  orbit 
by  a  distended  sinus,  and  blindness  may  result  from  an  in- 
volvement of  the  chiasm  through  the  roof  of  the  cavity  or 
by  an  implication  of  the  optic  nerve  as  it  passes  through  its 
foramen  in  the  sphenoid,  as  a  consequence  of  inflammation  in 
the  cells  within  that  bone.  A  general  orbital  cellulitis  may 
be  occasioned  by  an  acute  perforation  of  any  sinus.  Edema 
of  the  lids  is  one  of  the  most  significant  symptoms  of  dis- 
ease of  the  accessory  sinuses  and  is  to  l>e  distinguished  from 
the  inflammatory  swelling  and  thickness  of  the  lid  which  re- 
sults from  cellulitis,  as  it  is  entirely  non-inflammatory  in  ori- 
gin. Paresis,  and  even  paralysis,  of  one  or  more  of  the  eye 
muscles  may  occur  as  a  consequence  of  sinusitis. 

The  sphenoid  and  ethmoid  cavities,  being  in  reality  noth- 
ing more  than  honeycomb  cells,  an  infectious  pathologic 
process  occurring  within  these  cavities  is  extremely  likely 
to  produce  bony  necrosis,  if  the  infectious  process  is  of  suf- 
ficient  severity  to  cause  necrosis  of  the  mucous  membrane. 
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The  delicate  bony  structure  is  dependent  upon  its  blood  sup- 
ply coming  from  the  mucous  membrane ;  this  is  not  true  of 
the  frontal  sinus  and  antral  cavity.  In  the  latter  cavities  the 
bone  may  be  denuded  of  mucous  membrane  with  no  necrosis 
of  the  lx)ny  structure.  In  other  words,  bony  necrosis  is  more 
likely  to  occur  within  the  ethmoid  and  sphenoid  cavities.  The 
pathologic  changes  in  the  sphenoid  and  ethmoid  cavities,  fol- 
lowing infections,  even  after  the  cavities  are  opened,  is  more 
likely  to  continue  than  in  the  frontal  or  antral  cavity.  In 
the  latter,  better  drainage  can  be  established,  and  the  infec- 
tious material  can  be  more  thoroughly  eradicated ;  in  other 
words,  more  complete  surgical  interference  can  be  employed 
in  the  antral  and  frontal  cavities  than  in  the  sphenoidal  and 
ethmoidal. 

Meningitis  and  sinus  involvement  is  Hkely  to  follow  frontal, 
ethmoidal  and  sphenoidal  sinusitis.  Occasionally,  cases  are 
seen  in  which  infections  of  these  cavities  produce  practically 
no  symptoms. 

I  recall  a  case  which  came  under  my  observation  in  1899 
and  which  I  reported  at  that  time.  The  patient,  a  woman  of 
sixty  years,  after  being  indisposed  for  a  few  days,  experienced 
a  sensation  of  fullness  on  the  left  side  of  the  nose,  opposite 
the  inner  angle  of  the  orbit.  There  was  no  pain,  only  a 
sense  of  uncomfortable  fullness.  There  was  a  considerable 
discharge  from  the  nose  of  a  thin,  watery  secretion ;  the 
character  of  the  secretion  varied  slightly  in  the  morning, 
when  it  was  thick  and  tenacious.  There  was  a  great  deal 
of  swelling  over  the  face,  especially  between  the  eyes,  which 
gave  a  peculiar  facial  expression,  as  though  the  eves  were 
wide  set.  There  was  not  much  tenderness  on  pressure  over  the 
swollen  area.  There  was,  however,  some  soreness  at  the  inner 
angle  of  the  eye  over  the  region  of  the  ethmoid  cells.  Dur- 
ing the  month  of  February,  the  symptoms  first  being  noticed 
in  January,  the  patient  had  quite  a  severe  attack  of  epidemic 
intlucnza  or  la  gripj^e.  She  was  confined  to  her  house  about 
a  month.  During  this  attack  there  was  practically  no  change 
in  the  condition  of  the  forehead.  The  swelling  remained 
about  the  same,  and  there  was  possibly  a  slight  increase  in 
the  clinical  i)lKnonK'na.  However,  after  the  patient  was 
able  to  be  uj),  which  was  alK)ut  the  first  of  April,  the  swell- 
ing became  more  marked,  especially  under  the  eyes  and  on 
the  left  side  in  the  region  of  the  nasion.  alxuU   an   inch  and 
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a  half  above  the  base  of  the  nose.  There  was  considerable 
discharge  from  the  nostril,  possibly  more  pus-like,  although 
nothing  more  than  would  be  from  an  ordinary  continued 
rhinitis.  There  was  more  soreness  at  this  time,  although  not 
painful;  the  patient  complained  of  malaise  and  a  peculiar  sick 
feeling;  there  was  marked  general  debility,  and  the  patient 
seemed  to  be  failing  very  fast  in  general  health.  Prior  to 
this  attack  she  had  been  in  the  best  of  health — had  never  up 
to  that  time  even  suffered  from  a  headache.  During  the 
month  of  May  the  patient  developed  marked  swelling  in  the 
limbs — in  fact,  all  the  symptoms  were  aggravated ;  there 
were  sore  spots  here  and  there  over  the  limbs,  with  some 
petechiae  and  slight  inflammation.  There  was  constant  shift- 
ing of  these  spots.  There  were  pronounced  aching  about  the 
joints  and  symptoms  of  a  decided  rheumatic  condition  or 
gouty  diathesis.  There  was  very  little  change  in  the  swell- 
ing of  the  face  ;  if  any  difference,  it  was  more  marked.  At 
no  time  was  there  any  acute  pain,  the  prominent  symptom 
being  the  edematous  condition.  The  patient  had  lost  over 
thirty  pounds  in  flesh,  and  was  quite  weak  and  debilitated. 
The  last  of  June  she  consulted  me,  when  I  found  the  follow- 
ing conditions  present : 

The  tissue  on  the  forehead  was  so  swollen  that  it  hung 
down  over  both  supraorbital  ridges,  with  marked  swelling 
under  both  eyes,  especially  the  left,  giving  the  patient's  face 
a  most  peculiar  appearance.  In  the  median  line,  about  an 
inch  above  the  line  of  the  supraorbital  ridge,  was  a  marked 
projection,  almost  tumor-like,  with  distinct  redness,  and  some- 
what pitted  in  the  center,  with  a  small  spot  on  which  there 
was  some  dried  secretion.  On  examination  of  the  nose  I 
found  practically  no  discharge  on  the  right  side,  only  a 
slightly  catarrhal  inflammation ;  the  left  side  was  markedly 
edematous;  the  mucous  membrane  was  covered  with  a  thin 
glairy  discharge  with  tendency  to  accumulation.  The  upper 
part  of  the  nostril  was  so  edematous  and  swol'en  .  s  to  com- 
pletely occlude  the  cavity.  This  tissue  was  depicted  by  the 
local  use  of  an  8  per  cent  solution  of  cocain,  and  after  re- 
traction of  the  tissue  I  could  elicit  no  discharge  from  the 
openings  of  any  of  the  accessory  cavities.  After  the  use  of 
the  cocain,  there  was  perfect  breathing  through  the  nostril. 
There   was   practically   no   pathologic    alteration     within     the 
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nasal  structure,  the  septum  being-  almost  straight,  and  there 
was  enlargement  of  the  turbinal  bodies  or  lining  membrane. 
Transillumination  was  resorted  to,  from  a  diagnostic  stand- 
point, and  the  antra  showed  a  perfectly  clear  outline.  I  was  un- 
able to  make  any  satisfactory  illumination  of  the  frontal  sinus 
or  of  the  upper  ])(irti(>n  of  the  nose;  however,  I  believed  I 
had  to  deal  with  a  confined  sup])uration  in  the  left  frontal 
sinus,  or  iKtssibly  involving  both  sinuses.  In  passing  a  probe 
over  the  skin  at  the  point  bulging  with  pitting,  on  removal 
of  the  slight  crust  formation  I  found  that  the  necrotic  tissue 
had  given  way  and  the  abscess  was  already  opened  externally. 
On  pressure,  and  by  the  patient  leaning  forward,  there  was 
a  discharge  of  foul-smelling'  thick  pus,  and  by  slight  digital 
examination  I  foimd  that  there  was  a  necrotic  area,  almost 
circular,  about  three-fourths  of  an  inch  in  diameter.  I  then 
passed  a  probe  into  the  opening,  and,  allowing  it  to  follow  the 
line  of  least  resistance,  it  passed  down  without  anv  force 
whatever,  until  it  lodged  against  a  soft  material.  r>v  tapping 
it  gently  I  felt  that  it  was  necrotic  Ixjue.  With  a  little  pres- 
sure the  probe  passed  through  into  the  nasal  cavity.  At  the 
same  time  light  was  reflected  into  the  nostril,  and  the  point 
of  the  probe  could  be  seen  on  the  septum  side  of  the  mid- 
dle turbinate,  about  the  middle  third.  I  then  had  free  drain- 
age. After  the  discharge  of  pus  the  sense  of  fullness  at 
the  inner  angle  of  the  orbit,  which  had  continued  from  the 
first,  entirely  disappeared.  The  cavity  Wcas  flushed  out  with 
warm  boric  acid  solution,  followed  by  hydrogen  peroxid,  cin- 
anmon  water  and  aqueous  extract  of  hamamelis,  equal  parts. 
Within  forty-eight  hours  the  swelling  had  entirely  disai)pear- 
ed  from  the  face.  The  time  from  the  spontaneous  opening 
of  the  abscess  until  the  com])lete  closure  of  the  wound  was 
about  two  months.  ( )ccasionally,  the  external  opening  would 
become  occluded  with  dried  secretion  with  slight  return  of 
the  facial  swelling;  on  reestablishment  of  drainage  this  quickly 
disappeared.  The  patient's  general  health  was  improved  by 
internal  medication.  Urinary  examination  showed  no 
structural  lesion  of  the  kidney,  but  some  leakage  of  serum 
albumin,  possibly   from   the  relaxed  blood  vessels. 

From  a  general  pathologic  standpoint,  we  should  remem- 
ber that  tile  accessory  cavities  are  truly  such  and  that  they 
are   not    inflei)endent   cavities;    that    tliev   are   accessory   cavi- 
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ties  to  what?  to  the  nasal  respiratory  tract.  Hence,  tlie  orij^in 
of  many  patlioloi^ic  lesions  is  the  nasal  cavity.  We  must  re- 
member, also,  that  these  accessory  cavities  are  dependent  upon 
adjacent  structures  for  nutrition.  Also,  when  infected,  you  are 
dealing:  with  a  closed  cavity,  but  not  a  cavity  of  new  formation, 
hence  the  patholo^t^ic  alteration  is  not  subject  to  the  same 
law  as  that  of  a  cavitv  of  new  formation. 


LV. 

GASTROSCOPY. 

By  Ciikvaijkr  Jackson,  M.  D., 

PITTS nURG,    PA. 

The  treatment,  medical  and  surgical,  of  gastric  diseases  is 
not,  and  should  not  he,  within  the  province  of  the  laryngologist. 
Yet,  judging  from  results  that  I  have  obtained,  direct  inspec- 
tion of  the  stomach  is  not  difficult  to  one  skilled  at  esophago- 
scopy,  as  every  1  ryngologist  is  or  should  be,  provided  he  has 
a  proper  instrument. 

No  practical  instrument  of  this  kind  for  passage  through 
the  esophagus  has  ever  been  produced  heretofore,  but  with  the 
gastroscope  herewith  illustrated,  inspection  of  certain  por- 
tions of  the  stomach  is  easier  than  bronchoscopy  per  vias 
naturales. 

Until  the  procedure  shall  have  been  extensively  taught  in 
post-graduate  schools  and  opportunities  thus  afforded  for  ex- 
perience, the  work  will  have  to  be  done  by  the  rhino-laryn- 
gologist.  Long  trained  in  the  examination  of  deep-seated 
mucous  membranes  by  artificial  illumination,  he  can  see  at  a 
glance  varying  conditions  of  the  mucosa  that  would  not  be 
evident  to  another.  He  is  accustomed  to  relax  the  accommo- 
dation of  one  eye  and  to  ignore  its  image,  while  looking  at 
deej)  mucos?e  with  the  other.  Furthermore,  his  familiarity 
with  esophageal  instrumentation  renders  him  facile  at  passing 
the  instrument  and  especially  at  the  starting  of  it. 

Having  aided  the  physician  and  surgeon  in  the  diagnosis,  the' 
laryngologist's  active  concern  in  the  case  should  cease ;  the 
day  will  come  when  the  gastrologist  and  the  general  physician 
and  surgeon  will  pass  the  gastroscope  as  frequently  as  the 
gynecologist  now  passes  the  cystoscoi)e. 

Usefulness.  Gastroscopy  is  not  simply  a  feat.  It  has  a  field 
of  uscfu'ness  that  will  increase  as  our  skill  and  knowledge  in- 
crease. 

With  the  gastroscope  I  have  made  a  diagnosis  of  gastritis 
in  one  case,  of  gastroptosis  in  one  case,  of  malignant  disease 
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of  the  pylorus  in  one  case,  malignant  disease  of  the  cardia  in 
one  case,  peptic  ulcer  in  three  cases,  one  of  which  was  cured 
by  direct  applications.  I  h-ve  removed  one  foreign  body  from 
the  stomach. 

The  diagnosis  of  the  malignant  cases  was  not  made  early, 
because  the  cases  were  brought  to  me  late  in  the  disease.  When 
the  gastroscope  shall  have  reached  its  deserved  recognition, 
these  cases  will  be  examined  sufficiently  early  to  give  the  ab- 
dominal surgeon  a  fair  chance.  Better  still,  a  positive  diag- 
nosis of  pre-cancerous  conditions  will  be  made  sufficiently 
early  to  enable  him  to  s:.ve  lives  that  are  now  lost  through  re- 
luctance of  the  patient  to  submit  to  an  exploratory  operation. 
I  do  not  intend  to  advocate  gastroscopy  as  a  substitute  for 
exploratory  gastrotomy.  There  are,  however,  many  patients 
who  refuse  to  be  explored  surgically.  If  a  patient  is  told  that 
he  has  a  cancer,  usually  he  is  willing  to  submit  to  an  opera- 
tion, which  is  often  too  late  to  help  him.  If  we  tell  him  a 
cancer  or  a  pre-cancerous  condition  is  suspected,  and  we  wish 
to  explore  and  see,  only  too  often  he  declines  in  this  early 
hopeful  stage.  But  the  proposal  to  insert  a  tube  through  the 
mouth  for  examination  will  be  rarely  refused.  This  I  feel 
sure  will  enable  in  many  instances  needful  early  diagnosis.  The 
vital  importance  of  early  diagnosis  in  malignant  and  pre-can- 
cerous disease  of  the  stomach  renders  every  possible  aid  of 
greatest  value.  When  the  diagnosis  is  made  from  a  palpable 
tumor,  cachexia  and  the  vomitus,  it  is  useless,  usually,  except 
for  prognosis. 

In  considering  the  possibilities  of  gastroscopy,  the  occurrence 
of  tumors  other  than  carcinomata  and  sarcomata  must  not  l>e 
forgotten.  The  gastroscope  renders  it  possible  to  take  a  spec- 
imen in  cases  of  fibromata,  myomata,  lymphadenomata,  etc. 
Of  these,  however,  I  can  ofTer  no  reports  of  cases. 

One  of  the  limitations  of  gastroscopy  at  present  is  the  limited 
value  to  be  placed  upon  negative  results.  Any  lesion,  if  it 
exist  in  the  explorable  area,  can  be  seen  and,  if  advisable,  felt, 
with  the  probe,  and  its  nature  determined ;  but  if  no  lesion 
be  found,  we  cannot  be  certain  that  none  exists  in  the  unex- 
plorable  area.  Howev'er,  with  greater  skill  I  feel  sure  this 
unexplorable  area  will  l)e  diminished. 

Instruments.  The  great  difficulty  to  be  overcome  in  the 
direct  inspection  of  the  stomach  through  the  esophagus  h:is 
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been  the  loss  of  light  on  account  of  the  length  of  the  tube 
required.  This  has  been  overcome,  as  in  my  bronchoscopes  and 
esophagoscopes,  by  placing  the  lamp  at  the  distal  extremity  of 
the  tube  where  the  light  is  needed.  This  not  only  prevents 
loss  of  light  on  account  of  the  distance,  but  the  even  greater 
loss  from  a  few  drops  of  secretion  or  of  a  probe  or  forceps  or 
any  other  substance  in  the  tube,  such  substance  cutting  off 
so  much  of  any  light  projected  into  the  tube  that  nothing 
could  be  seen  satisfactorily.  With  the  light  at  the  distal  end 
the  gastric  mucosa  is  as  clearly  shown  to  view,  at  the  end 
of  the  80  cm.  tube,  as  is  the  laryngeal  mucosa  in  the  laryngo- 
scope. 

The  dir.meter  of  the  adult  gastroscope  is  9   m.m.  and  the 
length  is  80  cm.   (Fig.  19).     The  general  form  of  the  tube 
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and  obturator  is  the  same  as  the  esophagoscopes  and  broncho- 
scopes that  I  devised  some  years  ago.  The  distal  end  of  the 
instrument  is  a  thickened  ring  to  prevent  injury  to  the  tissues. 
My  attention  has  Ix^en  called  to  the  fact  that  through  defective 
workmanship  some  of  the  bronchoscopes  on  the  market,  to 
which  my  name  is  attached,  were  made  with  a  sharp  angle 
at  the  ring,  which  made  it  difificult  to  avoid  wounding  the 
mucosa. 

The  gastroscoi>e  is  fitted  with  an  obturator  or  pilot  which 
presents  a  conical  tip  beyond  the  tubal  orifice,  the  conical  end 
facilitating  the  introduction  of  the  instrument  into  the  in- 
troitus  esophagi  superioris,  especially  for  those  unfamiliar 
with  the  work.  No  graduations  are  marked  upon  the  exterior 
of  the  tubes.  They  are  not  necessary  and  the  roughness  is  a 
disadvantage.  It  is  easy  to  measure  with  a  sterile  steel  cen- 
timetre rule  the  distance  between  the  upper  teeth  and  the  outer 
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end  of  the  tul>e.  Thus  80 — 7=73  centimetres  below  the  upper 
teeth. 

The  Hght  is  carried  on  a  removable  lii^ht-carrier  ^vhich 
passes  through  a  small  auxiliary  tube  made  in  the  wall  of  the 
main  tube.  The  small  lamp,  when  the  carrier  is  in  place,  is 
right  at  the  distal  end  of  the  gastroscope  where  it  brilliantly 
illuminates  the  field,  while  it  is  itself  out  of  the  way  of  vision 
and  instrumentation.  The  light-carrier  is  attached  to  the  cord 
with  a  bayonet  fitting  which  can  be  nscd  to  turn  on  and  oflf 
the  current.  The  cord  is  covered  with  rubber,  permitting  alco- 
holic sterilization. 

Commercial  lighting  circuits  should  never  be  used  for  light- 
ing the  lamps.  All  rheostats  have  one  live  side  which  may  be 
"grounded"  through  the  patient,  involving  great  danger,  even 
if  of  no  more  than  110  volts  pressure,  on  account  of  the  good 
contact  with  the  moist  mucosa,  throughout  the  length  of  the 
tube.  Dry  batteries  involve  no  risk  whatever  and  with  intelli- 
gent care  are  perfectly  satisfactory. 

In  addition  to  the  gastroscope  the  essentials  are :  A  secre- 
tion aspirator,  cotton  carriers,  tube  forceps,  probe,  extra  lamps, 
a  mouth  gag,  a  glass  of  sterile  vaseline,  sterile  cotton  and  sterile 
gauze  strips,  about  4xG  cm.  in  size  for  use  in  the  carriers. 

The  forceps  are  lengthened  forms  of  the  forceps  devised 
by  me  some  years  ago  for  bronchoscopic  work.  They  have 
the  advantage  that  in  working  the  tube  is  pushed  over  the 
jaws,  the  jaws  are  not  ]nilled  into  the  tube.  Thus  the  jaws 
do  not  retreat  from  their  bite  and  the  strength  of  grip  is  really 
astonishing. 

Anesthesia.  Cocain  anesthesia  in  a  courageous  patient  is 
sufficient  so  far  as  the  pain  of  examination  is  concerned,  but 
it  does  not  stop  the  retching  like  deep  general  anesthesia. 
Chloroform  I  consider  dangerous  for  esophagoscopic,  and  es- 
pecially for  gastroscoi)ic,  though  not  for  bronchoscopic  work. 
Deep  anesthesia  is  absolutely  necessary  to  prevent  retching, 
which  is  to  be  avoided  while  the  tube  is  in  the  stomach,  and 
prolonged  deep  anesthesia  is  not  safely  maintainable  with  chlor- 
oform. Ether,  then,  is  the  choice,  preferably  started  with  ni- 
trous oxide. 

TeclDiie.  There  are  two  essentials  that  I  desire  to  emphasize 
at  the  outset.  These  two  things  are  so  commonly  (I  had  al- 
most  said   criminally)    ignored   that   I   cannot   make   the   em- 
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phasis  too  strong.  The  first  essential  is  asepsis.  Of  course 
absolute  ideal  asepsis  is  impossible,  because  the  field  cannot 
be  sterilized,  but  oral  antisepsis  will  help.  The  teeth  should 
be  put  in  good  order  by  a  dentist ;  they  should  be  cleaned  with 
a  brush  and  thymol-menthol  solution,  followed  by  a  carbolized 
mouth  wash.  The  stomach  is  better  not  washed  out  except 
by  the  inpouring  of  its  own  secretions  during  the  fasting 
period.  The  face  and  neck  should  be  washed  with  soap  and 
water,   followed   with   bichlorid   rinsing.     The  hair  should   be 
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covered  with  a  sterile  rubber  cap.  The  instruments  should  he 
absolutely  sterile.  All  the  instruments  can  be  boiled  except 
the  lamps  and  light  carriers.  These  can  be  immersed  in  alco- 
hol. The  other  essential  is  gentleness.  Absolutely  no  force 
is  to  used.  The  utmost  gentleness  must  be  observed,  lest  abra- 
sions of  the  esophagus  be  produced.  Skill,  not  force,  is  re- 
quired. Some  oj)erators  who  have  used  my  esophagoscopes 
and  bronchoscopes  have  asked  why  I  did  not  have  them  made 
heavier  and  stitTer,  with  larger,  stronger  handles,  etc.  All 
this  implies  rougher  handling  than  is  necessary  or  justifiable. 
The  two  first  fingers  of  the  right  hand  are  all  that  are  neces- 
sary, assisted  by  the  thumb,  which  holds  the  obturator  in  posi- 
tion (Fig.  18)  and  gently  pushes  the  instrument  inward  when 
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the  finger  of  the  left  hand  has  raised  the  cricoid  cartilage  and 
larynx  upward  (supine  patient)  away  from  the  vertebra,  thus 
opening  the  introitus  esophagi  superioris  (Fig.  17).  The  end 
of  the  tube  is  guided  along  the  finger,  being  careful  not  to 
gouge  the  posterior  pharyngeal  wall,  which  is  rigid  by  reason 
of  its  being  backed  by  the  vertebrae.  If  the  cricoid  cannot  be 
reached,  lifting  the  epiglottis  and  tongue  will  serve. 

A  number  of  times  I  have  seen  men  grasp  the  handle  of  the 
instrument  like  an  L-shaped  umbrella  handle,  ramming  it 
down,  and  prying  around  in  various  directions,  failing  to  enter 
the  esophagus  and  gouging  out  long  sections  of  mucosa  from 
the  posterior  pharyngeal  wall.  Again  I  have  seen  the  sinus 
pyriformis  and  the  arytenoids  rammed  so  that  they  ached  for 
days.     All  this  is  wrong,  and,  to  repeat,  skill,  not   force,   is 
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required.  If  the  esophagoscope  is  placed  rightly,  a  gentle  push 
with  the  thumb  will  cause  it  to  enter  the  esophagus,  when, 
if  it  has  l>een  well  greased,  it  will  slide  down  with  the  most 
gentle  touch.  A  good  set  of  upper  teeth  is  somewhat  in  the 
way,  but  there  is  plenty  of  room  at  the  side  of  the  mouth,  the 
head  being  inclined  slightly  toward  the  opposite  (left)  side 
if  necessary.  The  head  should  hang  over  the  table  in  Rosen's 
position,  the  patient  being  supine,  and  the  operator  standing 
at  the  head  of  the  table  looking  toward  the  patient's  feet.  The 
tab'e  should  be  rather  high,  so  that  a  slight  incline,  made  by 
elevating  the   foot  of  the  table,  will  not  make  the  head   too 
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low "  for  comfortable  work.  This  inclination  favors  the  flow 
of  secretions  oiitwarcl.     The   reverse  position   is  useful. 

Three  points  of  obstruction  may  be  noticed  in  the  normal 
esophagus  in  some  instances : 

(1)  At  the  entrance,  behind  the  cricoid  cartilage;  (2)  pos- 
terior to  the  bifurcation  of  the  trachea,  and  (3)  at  the  hiatus 
diaphragmatis.  Occasionally  an  obstruction  is  met  with 
at  the  cardia,  not  so  much  from  constriction  as  because  of  the 
deviation  of  the  esophagus  to  the  left. 

These  all  vary  greatly  in  different  individuals  and  may  not 
be  noticed  at  all.  At  the  bifurcation  of  the  trachea  the  im- 
pulse of  the  aorta  is  marked.  At  the  diaphragm  often  there 
seems  more  of  an  obstruction  than  there  really  is,  being  accen- 
tuated by  the  curve  of  the  esophagus  at  this  point  which  allows 
the  esophagus  to  come  against  the  margin  of  the  diaphrag- 
matic hiatus.  After  the  extremity  of  the  gastroscope  passes 
the  introitus  esophagi  superioris,  it  is  better  to  remove  the 
obturator,  and  attach  the  cord  by  the  bayonet  fitting  to  the 
light-carrier,  as  the  tube  can  be  guided  more  gently  by  the  eye 
which  enables  the  following  of  the  opening  up  of  the  tube 
ahead,  especially  when  obstructions  are  met. 

After  the  stomach  is  reached  there  are  two  plans  of  explora- 
tion, both  of  which  should  be  carried  out.  First  the  gastro- 
scope should  be  passed  down  carefully  and  gently  to  the  greater 
curvature,  inspecting  the  anterior  and  posterior  walls.  At 
times  these  walls  do  not  seem  to  be  fully  collapsed  ahead  of 
the  tube  and  one  will  have  to  be  examined  first,  then  the  other. 
Then  the  tube  is  withdrawn,  inclined  slightly  laterally  in  the 
same  plane,  then  pushed  gently  downward  again  in  a  new 
series  of  folds. 

After  the  whole  ])ossible  range  has  been  covered  in  this  way, 
we  proceed  to  the  second  p'an.  The  tul)e  is  passed  down  until 
the  extremity  touches  the  wall  of  the  greater  curvature  in  the 
extreme  left  of  the  possible  field.  Then  the  tube  is  moved 
slowly  along  the  greater  curvature,  l)ut  not  in  too  close  con- 
tact therewith,  until  the  extreme  right  is  reached.  Withdraw- 
ing the  tube  a  centimetre  or  two,  the  field  is  slowly  swept  again 
in  the  same  piano,  but  at  a  higher  level,  and  so  on  upward  to 
the  cardia.  Next  the  deft  fingers  of  one  skilled  in  abdominal 
palpation  is  called  upon  to  manipulate  the  unexplored  portions 
over  in   front  of  the  tube.     This  is  sometimes  better  accom- 
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plished  by  turninjr  the  patient  on  his  side,  first  on  one,  then 
on  the  other.  During  all  these  manipulations  the  tube  must 
be  withdrawn  within  the  esophagus.  When  the  stomach  is  in 
its  new  position  the  gastroscope  is  again  pushed  downward 
and  the  newl\-  available  surfaces  are  explored.  Should  retch- 
ing supervene  while  the  gastroscoi>e  is  in  the  esophagus,  no 
harm  will  result,  but  when  the  tube  is  in  the  stomach,  retching 
is  the  signal  for  immediate  withdrawal  of  the  gastroscope 
until  the  distal  end  of  the  tube  is  above  the  diaphragm.  The 
instrument  should  be  greased  with  a  gauze  sponge  dipped  in 
vaseline.  Gauze  strips  are  best  for  cleaning  the  lumen  of  the 
tube  when  withdrawn. 

Difficulties.  So  far  as  the  passage  of  the  instrument  into 
the  stomach  is  concerned,  there  is  no  difficulty  to  one  accus- 
tomed to  work  in  the  throat,  and  fo  whose  fingers  every  land- 
mark is  familiar.  To  one  unaccustomed  to  work  in  this  region, 
some  difficulty  may  be  experienced  at  first  in  entering  the  tube, 
even  with  its  obturator,  into  the  introitus  esophagi  superioris. 
A  flow  of  fluid  out  through  the  tube  causes  delay  rather  than 
difficulty.  The  stomach  seems  never  to  be  completely  empty. 
There  is  always  a  pocket  or  fold  to  be  found  out  of  which 
some  fluid  will  pour.  This,  if  normal,  readily  flows  away. 
Thick,  viscid  secretions,  as  in  gastritis,  may  cause  delay.  It 
might  seem  easy  to  pump  away  all  fluid,  and  if  the  stomach 
wall  were  like  a  hot  water  bag,  this  would  be  easily  done.  But 
in  the  nearly  empty  stomach  there  are  wrinkles,  folds,  and 
pockets,  only  one  or  two  of  which  can  be  emptied  at  a  time. 
A  diverticulum  in  one  case  was  a  source  of  some  difficulty,  its 
orifice  being  so  much  larger  than  that  of  the  esophageal  lumen 
below.  Careful  insi)ection  and  the  wiping  away  of  secretion 
with  the  gauze  mop  enabled  the  finding  of  the  esophageal 
lumen  below  and  the  insertion  of  the  gastroscope  therein.  It 
would  have  been  impossible  to  have  passed  a  bougie  in  the 
old  way  l^eyond  this  diverticulum.  Cardiospasm  in  one  case 
was  a  difficulty  that  was  overcome  by  the  use  of  the  well-oil6d 
obturator  guided  intelligently  by  the  foreknowledge  of  direc- 
tion gained  by  the  j^revious  inspection.  Cardiospasm  is  pre- 
vented by  profound  general  anesthesia,  but  this  was  not  con- 
sidered wise  in  the  case  mentioned. 

Inaccessibility  of  some  jx^rtions  of  the  stomach,  of  greater 
degree  in  some  patients  than  in  others,  and  of  greater  degree 
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at  some  times  than  at  others  in  the  same  patient,  offers  diffi- 
culties. These  may  be  overcome  by  the  skilful  but  very  gentle 
manipulation  of  the  tube  combined  with  skilful  and  gentle 
manipulation  of  the  tumor  or  stomach  on  the  abdominal  wall 
externally.  The  movability  of  the  mass  in  some  cases  of  gas- 
tric cancer,  especially  in  thin  people,  may  permit  a  skilful 
manipulator  to  bring  what  seems  a  very  remote  mass  right 
before  the  gastroscope.  Sometimes  the  pylorus  can  be  more 
closely  approached  by  turning  the  patient  on  the  left  side,  at 
other  times  turning  has  seemed  to  cause  the  pylorus  to  move 
away.  The  exploration  of  the  fundus  in  the  adult  is  an  im- 
possibility with  any  instrument  I  have  been  able  to  devise, 
though  a  good  manipulator  with  hands  on  the  abdominal  wall 
externally  may  assist  the  operator  and  with  a  very  relaxed 
abdominal  wall  or  infantile  form  of  stomach,  much  of  the 
fundus  can  be  brought  into  view.  The  radiograph  (Fig.  20) 
by  Dr.  R.  H.  Boggs,  shows  the  range  of  motion  of  the  tube 
without  abdominal  manipulation  in  a  case  of  gastroptosis.  The 
patient  took  ether  badly  and  was  not  fully  relaxed.  The  rigid- 
ity of  the  diaphragm  seemed  to  interfere  with  the  movement 
of  the  tube.  In  flaccid  elderly  persons  of  spare  build,  more 
than  twice  this  range  of  motion  is  easily  obtained.  The  head 
and  neck  should  be  swayed  sideways  with  the  tube  in  the  esoph- 
agus, which  will  cause  the  distal  extremity  of  the  tube  to  move 
in  the  opposite  direction.  The  indistinct  outline  is  due  to  the 
radiograph  being  taken  during  ether  anesthesia.  Risnuith  given 
the  patient  failed  to  show\  The  range  of  mobility  of  the  nor- 
mal stomach  is  astonishing.  The  lower  portion  of  manv  nor- 
mal stomachs  can  be  ])ushed  into  the  pelvis. 

The  greater  curvature  for  an  extent  of  about  1  1  c.  m.  is 
readily  explored.  The  portion,  if  any,  of  the  lesser  curvature 
which  happens  to  be  nearly  vertical  may  be  explored  readily. 
A  considerable  area  of  both  the  anterior  and  ]>osteri(ir  walls 
is  readily  examined  without  the  aid  of  the  hand  <>f  an  assistant 
externally  upon  the  abdomen. 

Daiii^crs  ami  Cciitra-iiidicatioiis.  Tn  a  ]>;ti(.'nt  with  a  normal 
esophagus  and  stomach  the  only  dangers  are  those  of  general 
anesthesia.  If  cocain  l>e  used  there  is  no  danger.  In  esojiha- 
gcal  ulceration,  care  should  be  taken  and  if  deeply  erodi-d  the 
gastroscope  should  not  be  allowed  to  pass  lest  the  thin  bed  of 
the  ulcer  be  broken  through,  not  by  the  instrument  but  by  a 


792  GASTROscopy. 

possible  retching'.  Doubtless  it  so  thin  as  this,  the  ulcer 
would  soon  perforate  anyway. 

To  bite  out  the  edge  of  the  ulcer  is  easy  with  the  tube  for- 
ceps shown  in  Fig.  19,  which  I  have  designed  for  tube  work. 
It  seems  to  me  that  the  risk  of  perforation  in  non-malignant 
conditions  is  great.  In  evidently  malignant  cascb,  where  the 
infiltration  is  a  protection,  and  especially  in  fungatng  cases, 
the  risk  I  am  sure  is  slight.  Aneurism,  if  present,  constitutes 
a  danger  that  is  almost  prohibitive.  Grave  heart  lesions  are 
a  contra- indication,  though  the  lessor  or  the  well  compensated 
lesions  are  not  prohibitive,  unless  they  be  unsafe  subjects  for 
anesthesia.    The  same  may  be  said  of  other  organic  diseases. 

The  manipulations  externally,  so  valuable  in  bringing  various 
portions  of  the  stomach  in  front  of  the  tube  for  view,  involve 
no  risk  whatever  in  a  stomach  whose  walls  are  not  weakened 
by  disease.  In  the  ordinary  inflammatory  conditions  no  weak- 
ness exists,  nor  in  most  cases  of  malignant  disease.  In  ulcer, 
however,  caution  is  necessary,  though  with  due  gentleness  no 
ulcer  floor  will  be  perforated  save  that  of  one  which  must 
soon  have  perforated  by  erosion  or  by  the  normal  spontaneous 
movements  of  the  stomach,  especially  when  containing  food. 
Hemorrhage  is  a  possibility  only  in  diseased  states  of  the 
stomach  or  esophagus.  A  normal  vessel  cannot  be  ruptured 
by  the  skilful  and  gentle  use  of  the  gastroscope.  In  the  three 
cases  of  gastric  ulcer  and  the  two  cases  of  gastric  cancer  diag- 
nosticated gastroscopically,  no  hemorrhage  followed.  There 
was  no  bleeding  in  any  of  the  normal  cases.  In  cases  with 
a  history  of  recent  hemorrhage,  doubtless  it  would  be  wise 
not  to  pass  the  gastroscope  until  at  least  a  month  free  from 
all  signs  of  hemorrhage  had  elapsed.  Diseases  of  the  esopha- 
gus as  malignant  diseases  and  ulcer  constitute  no  danger,  as 
after  passing  the  level  of  the  cricoid  cartilage,  the  obturator 
is  removed  and  the  instrument  passed  by  sight,  so  that  due 
caution  may  be  observed  when  disease  of  the  esophagus  comes 
into  view.  Even  without  this  it  seems  that  skill  should  render 
it  safe.  Such  an  accident  as  the  forcing  of  an  instrument 
through  the  bottom  of  a  diverticulum,  as  has  happened  with 
a  rubber  stomach  tube  (with  stilct),  can  be  readily  avoided. 
An  afi"ectation  of  roughness  and  brutality  are  often  mistaken 
for  courage  by  the  "lK)ld  surgeon."  Gentleness  and  skill  are 
needed   and   will   avoid   all   dangers.     Over-extension  of  the 
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head,  especially  if  the  shoulders  arc  dropped,  endane^ers  the 
patulousness  of  the  tracheal  lumen.  Considering-  the  pro- 
longed (and  for  a  time  harmless)  sojourn  in  the  human  stom- 
ach, of  foreign  hodies  such  as  glass,  open  pocket  knives,  nails, 
tz.cks.  etc.,  swallowed  by  the  insane,  the  intoxicated,  and  others, 
it  does  not  seem,  theoretically,  that  any  risk  is  incurred  in 
passing  a  tube  into  the  healthy  stomach. 

Gastroscopic  appearances.  Orientation  is  not  easy  on  ac- 
count of  the  great  variation  in  the  size,  position  and  shape  of 
the  stomach.  If  the  stomach  in  life  were  anything  like  the 
classic  illustrations  in  the  anatomic  works,  orientation  would 
be  easy.  Landmarks  are  few.  The  passing  of  the  cardia  is 
determined  usually  with  certainty  by  the  change  in  color  of  the 
mucosa,  and  the  encountering  of  the  plicae  mucosae.  These 
folds  extend  away  from  the  orifice  of  the  gastroscope  in  long 
ridges  which  disappear  in  the  depths  beyond  or  diverge  and 
blend  into  other  ridges.  As  the  lower  portions  of  the  stomach 
are  penetrated,  it  is  noted  that  these  ridges  have  a  trend  rather 
transversely  than  directly  away  from  the  visual  axis.  This 
usually  marks  the  approach  to  the  greater  curvature  if  the 
stomach  is  in  classic  position.  Often,  however,  the  transverse 
ridges  are  not  encountered  and  the  receding  ridges  are  fol- 
lowed for  what  seems  to  be  an  incredible  distance.  This  usu- 
ally indicates  that  the  stomach  is  in  a  more  or  less  vertical  posi- 
tion and  in  one  such  instance  m_v  instrument  reached  the  py- 
lorus. 

In  portions  of  the  stomach  only  slight  ridges  or  folds  were 
seen  (Fig.  7),  and  at  times  an  approach  to  flatness  (Fig.  8). 
was  noted.  r)oth  of  these  were  when  the  tube  was  inished 
firmly  against  the  stomach  wall.  In  general,  however,  the  ap- 
pearance of  the  normal  nmcosa  is  fairly  well  re])resented  in 
Figures  2  to  6  inclusive.  The  stomach  mucosa  is  at  times  seen 
to  move  even  when  the  tube  is  held  stationary.  In  danger- 
ously deep  anesthesia  this  m'ovement  is  absent.  Tn  many  cases 
no  miivement  could  be  delected  unless  retching  was  imminent. 

As  with  examinations  of  mucous  surfaces  elsewhere,  the  ap- 
pearance onlv  is  not  reliable  without  the  aid  of  the  proix'  and 
the  cotton  applicator.  For  instance,  in  Figs.  0  and  10  what 
seemed  like  a  pathologic  mass  capped  by  an  ulcerated  surface, 
when  wiped  and  probed  proved  to  be  simply  a  normal  fold, 
cajiped  by  a  mass  of  secretion.    This  was  a  case  of  chronic  gas- 
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tritis.  Fiijure  10  shows  the  appearance  where  all  the  ridg^es 
in  sii^ht  except  one  were  wiped  clean.  The  secretions  of  a 
stomach  which  has  fasted  for  IS  hours  are  a  rather  thin  fluid 
with  very  little  viscidity,  and  of  a  transparent  brownish  or 
olive  tint.     It  runs  out  of  the  tube  in  a  stream  at  times. 

The  normal  healthy  stomach  after  18  hours'  fasting  usually 
does  not  contain  mucus  in  any  quantity.  In  my  examinations 
I  did  not  find  any  tenacious  mucus  in  a  normal  stomach. 
The  mucus  swallowed  from  the  upper  digestive  tract  and 
bronchi  is  usually  in  isolated  clots  and  not  adherent,  while  in 
the  one  case  of  chronic  gastritis  examined,  the  tenacious  mucus 
was  in  close  contact  with  the  stomachal  mucosa  and  was  not 
readily  wiped  away. 

The  gastroscopic  appearances  offer  an  enormous  field  for 
study,  of  which  great  good  will  come. 

Case  I.  Ulcer  of  the  lesser  cnrvainrc.  Diagnosis  and  cure 
with  the  aid  of  the  gastroscopc.  ]\Ir.  M.,  aet.  32.  Referred 
to  me  for  gastroscopy  by  Dr.  H.  Finkelpearl.  Patient  com- 
plained of  dull,  imeasy  sensations  over  the  abdomen  after  eat- 
ing, followed  an  hour  later  by  pain  in  the  epigastrium.  Upon 
passing  the  gastroscope  I  found,  after  a  fifteen  minute  search, 
an  ulcer  upon  the  lesser  curvature  about  3  centimetres  below 
the  esophageal  margin.  The  ulcer  was  on  the  crest  of  a  ridge 
and  could  not  be  manipulated  so  as  to  come  flatly  before  the 
tube  by  the  gentle  maneuvers  which  I  deemed  advisable.  The 
ulcer  is  represented  in  figure  11  as  seen  on  edge.  The  figure 
should  be  given  a  quarter  turn  against  the  hands  of  the  clock, 
as  should  also  figure  12.    The  yellow  in  the  plate  is  too  strong. 

I  made  an  application  of  a  ten  per  cent  argentic  nitrate  solu- 
tion which  was  repeated  a  week  later.  Upon  re-examination 
the  ulcer  was  found  cleaner  w'ith  reddish  granulations  scat- 
tered upon  its  surface.  The  case  was  then  treated  by  Dr. 
Finkelj)earl  by  swallowed  remedies  in  the  usual  way,  and  three 
weeks  later  it  was  well  symptomatically.  and  the  ulcer  had 
healed,  leaving  a  whitish  scar  (Fij^.  12). 

Case  II.  Ulcer  of  the  greater  curvature.  Cure.  Gastrop- 
tosis  diagnosticated  gastroscopically.  Mr.  M.,  aet.,  32,  had 
vague  symptoms  referable  to  the  abdomen,  worse  after  eating, 
sometimes  slightly  painful.  He  had  a  dread  of  cancer,  upon 
which  his  mind  dwelt.  Ether  being  given  by  Dr.  E.  J.  Thomp- 
son, I  passed  the  gastroscope  with  the  assistance  of  Dr.  Ellen 
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J.  Patterson,  and  found  an  ulcer  upon  the  c^reater  curvature, 
the  ulcer  bein.s^  seen  plainly  by  Drs.  Patterson  and  Thompson. 
Passing  on  downward  T6  centimetres  of  the  tube  passed  be- 
low the  upper  teeth,  and  the  pylorus  was  reached.  It  was 
at  once  ap])arent  that  this  was  a  case  of  gastroptosis.  It  is 
the  only  inst;  nee  in  which  I  have  been  able  to  reach  the  pylorus. 
The  radiograph  (Fig.  Ki),  taken  by  Dr.  Russell  II.  I'oggs, 
shows  the  gastroscope  in  postition,  the  distal  end  at  the 
pylorus,  which,  in  this  patient,  was  located  in  the  pelvis.  The 
gastroscope  can  he  forced  to  this  depth  by  pushing  the  low^er 
wall  of  the  stomach  dow-nward,  but  no  force  was  used  in  this 
case,  and  this  was  apparently  the  usual  position  of  the  pylorus. 
The  lack  of  sharpness  is  due,  not  to  the  lack  of  skill  on  the 
part  of  Dr.  Boggs,  but  to  the  respiratory  movements.  The 
patient  being  etherized,  he  could  not  hold  his  breath. 

I  made  an  application  of  argentic  nitrate  solution.  The 
patient  called  upon  me  a  month  later  and  claimed  to  be  re- 
lieved of  all  symptoms,  felt  as  well  as  he  ever  did.  and  saw 
no  reason  why  I  should  want  to  examine  him  again,  so  that 
I  am  unable  to  verify,  as  to  the  ulcer,  his  claim  of  cure.  As 
to  the  gastroptosis,  naturally,  no  change  need  be  looked  for. 

Case  III.  Ulcer  of  the  cardia  and  posterior  wall  diag- 
nosticated gastroscopically.  Mrs.  Mary  A.,  act.  ."io.  ilrought 
by  Dr.  Andrew  Hunter,  who  suspected  a  stomach  lesion  on 
account  of  epigastric  pain,  extending  backward  to  a  point  be- 
tween the  shoulders,  and  of  vomiting  wdthout  nausea.  Ether 
being  administered  by  Dr.  Plelen  F.  Upham,  we  passed  the 
gastroscope  and  located  a  slight  resistance  at  the  cardia,  with 
an  ulcer  about  a  centimetre  in  diameter,  immediately  below 
it  posteriorly.  Upon  entering  the  tube  three  centimetres 
further,  another  ulcerated  area  of  greater  width  located  to 
the  right  was  seen  plainly.  The  uj^per  edge  of  the  upper  ulcer 
was  readily  made  out ;  also  the  lower  td^e  of  the  lower  one, 
but  the  intervening  edges  could  not  be  uncovered  by  very 
gentle  manipulation,  so  that  we  w-ere  unable  to  determine 
whether  there  were  really  two  ulcers  or  only  two  jiortions 
of  one  continuous  lesion.  There  seemerl  to  be  cicatrices  about 
the  cardia  which  rendered  the  exposure  of  the  ventricular  nui- 
nuicosa  difficult. 

This  patient  is  still  under  internal  trealnienl  by  Dr.  Hunter, 
and  is  improving  rapidly. 
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Case  IV.  Malignant  disease  of  the  pylorus  and  greater 
euri'ature.  Charles  K.,  act.  44.  Family  history  unknown,  per- 
sonal history  ne.t^ative,  except  as  to  alcoholism.  Admitted  to 
the  Western  Pennsylvania  Hospital  in  the  service  of  Dr.  E.  B. 
Haworth.  Three  months  hefore  patient  had  lost  appetite, 
weig-ht  and  strength.  He  complained  of  epigastric  pain,  burn- 
ing in  character,  worse  after  eating,  occasional  vomiting, 
usually  an  hour  or  two  after  taking  food,  sometimes  of  coffee 
grounds  character.  A  mass  about  the  size  of  an  orange  could 
be  palpated,  and  was  thought  to  be  at  or  near  the  pylorus. 

At  the  request  of  Dr.  Haworth  I  passed  a  gastroscope,  under 
local  anesthesia,  and  in  a  few  minutes  located  an  ulcerating 
fungoid  mass  on  the  greater  curvature  involving  the  anterior 
r.nd  posterior  walls.  The  left  edge  could  be  followed  for 
about  5  centimetres,  and  the  mass  could  be  explored  toward 
the  right  for  about  three  centimetres.  Fig.  l-'j  in  the  plate 
rci)resents  the  api)earance  of  the  left  edge  rather  imperfectly, 
owing  to  my  lack  of  skill  at  color  drawing.  The  image  in 
the  gastroscope,  however,  was  just  as  plain  as  in  the  figure. 
The  infiltration  shown  at  the  edge  of  the  mass  had  obliterated 
the  folds  at  that  point. 

To  the  touch  of  the  tube  as  well  as  the  probe,  the  mass 
was  hard.  Quite  unlike  the  soft  yielding  of  the  normal 
stomach  wall.  The  lesion  was  examined  through  the  gas- 
troscope by  Drs.  E.  B.  Haworth  and  C.  H.  Ingram.  The 
patient  refused  to  have  a  specimen  taken  for  examination. 
He  also  declined  operation  and  was  discharged  from  the 
hospital. 

Case  V.  Epithelioma  of  the  eardia  and  lower  curvature. 
Henry  M.,  aet.  38,  admitted  to  the  Western  Pennsylvania 
Hospital  in  the  service  of  Dr.  E.  B.  Haworth.  Family  his- 
tory negative.  Personal  history  negative  except  as  to  alco- 
holism. Six  weeks  before  admssion  first  noticed  pain  in  epi- 
gastrium and  at  back.  Since  has  been  losing  weight  and 
strength.  Icteroid  hue  of  skin  first  noticed  two  weeks  before 
admission.  Had  vomited  twice,  and  noticed  "coffee  ground" 
character  each  time.  A  tumor  was  palpable  in  the  epigastrium 
about  the  middle  line.  Upon  passing  the  gastroscope,  the 
thoracic  portion  of  the  esophagus  opened  normally  ahead  of 
the  tube,  with  the  respiratory  movements,  as  in  Fig.  1  in  the 
plate.     When  the  eardia  was   reached  the  tube  encountered 
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a  hard  resisting  mass,  as  shown  to  the  right  in  Fig.  13.  To 
the  left  the  tissues  were  normal  and  the  gastroscopc  was  gently 
insinuated  in  that  diretcion,  and  it  passed  the  obstruction  read- 
ily. About  two  centimetres  farther  on,  an  exuberant  nodular 
mass  appeared  in  front  of  the  tube  to  the  right,  and  evi- 
dently was  at  the  center  of  the  hard  mass  encountered  as 
the  tube  entered  the  stomach.  The  appearance  is  fairly  well 
represented  in  Fig.  11.  Beyond  this  mass  was  a  gap,  the 
bottom  of  which  could  not  be  explored.  Beyond  this  gap 
the  folds  seemed  normal  in  every  direction.  A  specimen  was 
taken  with  the  tube  forceps  described  above,  and  was  re- 
ported upon  by  Joseph  H.  Barach  as  squamous  celled  epi- 
thelioma. Operation  was  refused,  and  the  patient  was  dis- 
charged. 

A  diagnosis  of  malignancy  was  justifiable,  I  think,  in  both 
of  these  cases  on  the  gastroscopic  results  alone,  especially 
the  fungating  ulcers,  the  mass  and  the  induration  as  de- 
termined by  the  touch  of  tube  and  probe.  True,  in  these 
cases,  a  diagnosis  could  have  been  made,  indeed,  was  made 
by  Dr.  Ha  worth,  on  the  history,  examination  of  the  vomitus 
and  palpation  of  the  tumors,  yet  when  the  diagnostic  possi- 
bilities of  gastroscopy  shall  have  been  realized  and  early  op- 
portunities afforded,  a  diagnosis  will  be  made  earlier  than 
is  possible  by  any  methotl  other  than  exploratory  operation, 
consent  to  which   frequently  cannot  be  obtained  until  late. 

Case  VI.  Jazv  of  forceps  removed  from  the  stomach  by 
i^^astroscope.  This  is  the  only  case  in  which  I  have  had  an 
opportunity  for  the  removal  of  a  foreign  body  from  the 
stomach.  While  using  the  forceps  as  a  cotton  carrier  for  swab- 
bing the  distal  end  of  the  gastroscope,  one  of  the  jaws  of 
the  force])s  broke.  The  cotton  was  sufficiently  entangled  in  the 
other  jaw  to  come  out  with  the  forceps,  l)ut  the  detached 
jaw  was  scraped  off  by  catching  on  the  distal  end  of  the  gas- 
troscope. 

Just  then  the  i)ati(,nl,  having  conic  i)artially  out  from  the 
anesthetic,  retched  a  number  of  times,  during  which  the  ever- 
moving  stomach  wrinkled  its  folds  and  the  jaw  of  the  forceps 
was  lost  to  view.  To  make  matters  worse,  I  had  at  hand  no 
other  forceps  long  enough  to  go  through  that  tube  (SO  cm.), 
so  I  withdrew  it.  The  fragment  of  forceps  became  thus, 
to  all   intents  and   purposes,  a   foreign  body  at  large   in    the 
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Stomach.  While,  in  view  of  its  small  size,  it  did  not  seem  a 
serious  matter  should  it  not  be  found,  yet,  because  of  the 
sharpness  of  one  end.  judging  by  the  point  of  the  fracture, 
I  felt  that  leaving  it  involved  a  certain  degree  of  risk.  I 
then  introduced  a  70  cm.  tube,  for  which  I  had  forceps  at 
hand.  Fully  a  half  hour  was  consumed  in  exploring  one 
fold  after  another  of  the  gastric  walls  before  the  foreign  body 
was  finally  found  and  removed.  This  accident  need  not  have 
occurred  and  will  not  occur  with  me  again,  as  the  forceps 
were  damaged  for  want  of  a  carrying  case  and  should  not 
have  been  used  in  their  damaged  state. 

RESUME.  _  ;»c->  . 

1.  History.  The  attempts  made  25  years  ago  to  examine 
the  stomach  gastroscopically  were  abandoned  because  no  prac- 
tical  instrument   was   devised. 

2.  The  instrument  herewith  described  renders  gastroscopy 
easy  for  any  one  accustomed  to  work  in  the  esophagus.  As 
with  my  esophagoscope  and  bronchoscope,  the  light  is  at 
the  extremity  of  the  tube,  where  its  full  power  is  available 
without  loss  through  distance. 

3.  Usefulness.  Gastroscopy  is  not  simply  a  feat.  It  has 
a  field  of  usefulness  that  will  increase  as  our  skill  and  knowl- 
edge increase.  Gastroscopy,  in  my  opinion,  is  useful  for  the 
detection  and  removal  of  foreign  bodies,  the  diagnosis  of 
many  pathologic  conditions,  as  inflammation,  ulceration,  scars, 
neoplasms,  dilated  vessels  and  the  treatment  of  at  least  one 
of  these  conditions,  namely,  benign  ulcer.  When  the  gastro- 
scope  shall  have  gained  its  deserved  recognition,  malignant 
disease  of  the  stomach  will  be  diagnosticated  in  many  in- 
stances sufficiently  early  to  give  the  abdominal  surgeon  a  fair 
chance.  Better  sti'.l,  a  positive  diagnosis  of  precancerous  con- 
ditions will  be  made  sufficiently  early  to  enable  him  to  save 
lives  that  are  now  being  lost  through  reluctance  of  the  patient 
to  submit  to  an  exploratory  gastrotomy.  Gastroscopy  is  not 
offered  as  a  substitute  for  an  exploratory  operation  in  every 
instance.  But  only  in  those  cases  in  which  the  patient  de- 
clines to  submit,  or  in  which  the  surgeon  or  the  physician 
considers  a  simple  procedure  almost  free  from  risk  prefera- 
ble to  operative  exploration. 
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4.  Results.  With  the  gastroscope,  I  have  made  a  diagnosis 
or  gastritis,  gastroptosis,  mahgnant  disease  of  the  cardia  and 
of  the  pylorus,  each  in  one  instance.  I  have  made  the  diagnosis 
of  peptic  nicer  in  three  cases,  one  of  which  was  cured  by  direct 
r.pplications.  I  have  removed  one  foreign  body  from  the 
stomach,  being  a  forceps  jaw  lost  therein  by  myself. 

5.  Lhmtations.  Negative  results  from  gastroscopy  are  of 
limited  value,  because  we  cannot  be  certain  that  no  lesion  exsts 
in  the  unexp'orable  area.  But  with  greater  perfection  and 
skill,  this  unexplorable  area  will  be  very  much  diminished. 

6.  Anesthesia  by  ether  is  preferable.  Chloroform  is  un- 
safe, and  cocain,  though  an  adequate  analgesic,  does  not  stop 
the  retching  which  will  interrupt  so  constantly. 

7.  The  exploroble  area,  with  a  stomach  of  the  classic  shape 
and  position,  is  the  middle  third.  ^lore  than  a  third  of  the 
greater  curvature  is  readily  seen,  likewise  of  the  anterior  and 
posterior  walls  at  their  inferior  iX)rtions,  the  lateral  extent 
of  the  field  diminishing  upward  toward  the  esophageal  orifice. 
The  fundus  and  pyloric  ends  can  be  brought  within  range 
of  the  gastroscope  by  the  external  assistance  of  an  expert 
abdominal  manipulator,  the  tube  being  withdraw^n  within 
the  esophagus,  until  the  new  field  is  in  place.  In  vertical 
and  gastroptotic  stomachs,  the  lesser  curvature,  the  pylorus 
and  the  pyloric  third  are  readily  explored  with  little  or  no 
external  manipulation. 

8.  Daiii^ers.  In  a  patient  with  a  normal  esophagus  and 
stomach,  the  only  danger  is  that  of  ether  anesthesia.  An 
uxer  of  the  esophagus  or  stomach  constitutes  an  exceedingly 
slight  risk  unless  the  ulcer  bed  be  so  thin  that  it  would 
perforate  within  a  few  days  by  erosion  or  by  the  normal 
spontaneous  movements  of  the  stomach.  In  chronic  inflam- 
matory states  of  the  stomach,  no  risks  are  incurred.  In 
malignant  disease  a  specimen  may  be  taken  with  little  risk 
in  fnngating  conditions,  but  in  flat  ulcerations  susjKCtcd  of 
malignancy,  the  biting  out  of  the  edge  of  the  ulcer,  though 
very  easy  of  accomplishment,  is  unjustifiable.  The  danger 
of  hemorrhage  is  nil  in  the  normal  stomach  ;  in  the  diseased 
stomach  it  exists  only  in  cases  which  arc  about  to  bleed  anyway. 
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The  foregoing  statement  of  dangers  is  based  upon  gentle 
manipulations,  and  the  observance  of  certain  rules,  the  most 
important  of  which  is  the  immediate  withdrawal  of  the  gas- 
troscope  within  the  esophagus  above  the  diaphragm,  should 
retching  su]K^rvene.  waiting  for  the  re-advent  of  deep  anes- 
thesia before  again  pushing  the  tube  downward. 


Fig.  10 
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CONGENITAL  LARYNGEAL  STRIDOR. 

By  a.  Logan  Turner,  M.  D.,  F.  R.  C.  S.  E.,  F.  R.  S.  E., 

lecturer  on  diseases  oe  the  ear,  nose  and  throat,  edin- 
burgh school  of  medicine, 

edinburgh. 

In  discussing  the  subject  of  congenital  laryngeal  stridor, 
it  is  my  intention  to  limit  my  remarks  to  a  consideration  of 
the  different  views  that  have  been  advanced  regarding  the 
etiology  of  the  affection.  Before  doing  so,  however,  it  is 
very  essential  that  we  should  have  a  definite  conception  of 
the  clinical  features  presented  by  a  typical  case  of  congen- 
ital laryngeal  stridor.  A  perusal  of  the  literature  of  the  sub- 
ject reveals  the  fact  that  there  is  sometimes  a  misconception 
as  to  what  really  are  the  clinical  phenomena  of  this  condition, 
a  misconception  which  must  necessarily  lead  to  some  confu- 
sion  in    the   study   of   its   etiology. 

The  symptoms  have  been  accurately  described  by  John 
Thomson.  The  infant,  who  appears  in  other  respects  normal, 
is  noticed  shortly  after  birth  to  have  noisy  breathing.  The 
noise  consists  of  a  croaking  sound  occupying  inspiration, 
which  assumes  the  character  of  a  high-i)itche(l  crow  when  a 
more  forcible  inspiration  is  taken.  Expiration  may  be  accom- 
panied by  a  short  croak  when  the  stridor  is  loud,  but  at  other 
times  it  is  noiseless.  There  are  occasionally  brief  intervals 
during  which  no  sound  is  audible  even  in  very  severe  cases, 
but  with  this  exception,  the  stridor  goes  on  constantly  while 
the  child  is  awake,  and  sometimes  even  when  he  is  asleep. 
Emotional  excitement  or  any  physical  cause  of  deeper  breath- 
ing, such  as  exposure  to  colder  air,  or  the  act  of  crying,  may 
intensify  the  sound.  The  child's  power  of  crying  and  cough- 
ing is  unaffected.  A  feature  of  very  considerable  interest 
in  the  case  is  the  fact  that,  although  the  breathing  is  noisy, 
it  is  not  accompanied  by  the  slightest  distress,  and  there  is 
no  cyanosis.     There  is,  however,  marked  inspiratory  itulraw- 
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ing  of  the  thoracic  and  abdominal  walls,  except  in  the  mild- 
est cases. 

The  stridor  increases  in  loudness  during  the  first  few 
months,  and  after  remaining  about  the  same  for  a  few  months 
more  it  gradually  lessens  and  finally  disappears  during  the 
course  of  the  second  year  of  life. 

Various  explanations  have  been  offered  to  account  for  these 
clinical  phenomena :  thus  we  have  a  reflex  laryngeal  irritation 
induced  by  the  presence  of  adenoids  in  the  nasopharynx 
(Robertson,  Eustace  Smith)  ;  pressure  upon  the  trachea  from 
an  enlarged  thymus  (Avellis,  Hochsinger)  ;  congenital  mal- 
formation of  the  upper  aperture  of  the  larynx  (Lees,  Suth- 
erland and  Lack,  Refslund,  Variot,  Koplik)  ;  an  ill  co- 
ordinated spasmodic  action  of  the  respiratory  musc'.es  in- 
ducing an  exaggeration  of  the  normal  infantile  type  of  larynx, 
an  acquired  deformity    (John  Thomson  and  Logan  Turner). 

1.  Adenoid  Vegetations.  —  Eustace  Smith  has  de- 
scribed the  origin  of  the  condition  to  the  presence  of  ade- 
noids and  the  associated  nasopharyngeal  catarrh.  "I  attri- 
bute the  stridor  to  a  spasmodic  contraction  of  the  aryepiglot- 
tic  folds,  and  believe  that  it  is  due  to  irritation  set  up  by 
the  adenoids  in  the  nasopharynx."  He  points  out  that  while 
the  size  of  the  post-nasal  vegetations  may  be  insignificant 
in  any  particular  case,  they  may  none  the  less  be  the  cause 
of  the  symptoms,  as  the  nervous  irritation  may  be  produced 
not  so  much  by  the  adenoids  themselves  as  by  the  associ- 
ated nasopharyngeal  secretion.  To  support  his  contention. 
Smith  describes  a  case  in  which  the  symptoms  were  entirely 
relieved  by  the  removal  of  the  adenoids.  The  infant  aged 
1  month  had  had  noisy  breathing  since  birth,  and  at  times 
the  crowing  was  so  loud  and  the  breathing  so  labored  and 
distressed  as  to  raise  fears  of  the  child's  life.  Suffocative 
attacks  of  an  alarming  nature  occurred  from  time  to  time, 
the  lividity  and  distress  being  so  great  that  immediate  trache- 
otomy api)eare(l  imminent.  On  account  of  a  suft'ocative  at- 
tack of  exceptional  severity  the  child  at  the  age  of  3  months 
was  admitted  to  hospital.  The  adenoid  vegetations  were 
removed,  and  in  a  very  short  time  the  noisy  breathing  ceased 
and  there  was  no  return  of  the  threatened  suffocation. 

One  is  at  once  struck  in  the  description  of  this  case  with 
the  fact  that  the  clinical  picture  differs  in  one  very  essential 
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feature  from  the  classical  cases  of  congenital  stridor,  namely, 
in  the  occurrence  of  severe  attacks  of  dyspnea  accompanied 
by  cyanosis,  and  by  the  evident  distress  which  the  infant  at 
times  labored  under.  Suffocative  attacks  of  this  nature  are 
extremely  rare  in  connection  with  cases  of  congenital  stridor, 
indeed  with  the  exception  of  one  of  the  fatal  cases  reported 
by  Sutherland  and  Lack,  we  are  not  aware  of  any  reported 
case  of  congenital  stridor  being  accompanied  by  serious 
symptoms  of  this  kind.  That  adenoid  vegetations  and  their 
associated  catarrh  will  produce  attacks  of  difficulty  in  breath- 
ing, sometimes  of  an  alarming  nature,  is  quite  well  known, 
but  such  cases,  to  which  that  described  by  Smith  corresponds, 
cannot  be  classified  under  the  term  congenital  laryngeal 
stridor.  Further,  adenoids  are  very  rarely  met  with  in  cases 
of  congenital  stridor,  and  when  they  are  occasionally  pres- 
ent their  renwval  does  not  influence  the  character  of  the 
breathing. 

In  none  of  the  cases  examined  by  Sutherland  and  Lack 
were  the  tonsils  much  enlarged,  nor  were  there  adenoid  veg- 
etations of  any  importance.  In  none  of  them  were  the  sypm- 
toms  usually  associated  with  such  lymphoid  .  hypertrophy 
present.  Thomson  did  not  find  adenoids  in  his  cases :  in  one 
of  Variot's  there  was  a  small  mass  in  the  nasopharynx,  but 
its  removal  made  no  difference  in  the  stridor.  In  regard  to 
only  one  of  the  eleven  cases  published  by  Massei,  was  the 
statement    made    that    adenoids    were    present. 

2.  CoMPRicssroN  OF  Tin-:  Tkaciiisa  by  an  Enlarof.d 
Gland. — In  order  to  estimate  what  value  can  be  attached  to 
the  views  of  Avellis  and  Hochsinger  as  to  the  origin  of 
congenital  stridor  from  compression  of  the  trachea  by  the 
thynuis,  it  is  necessary  to  consider  first,  whether  the  trachea 
can  be  compressed  by  that  gland,  and,  secondly,  if  such  com- 
pression can  be  regarded  as  the  causal  factor  in  the  produc- 
tion   of   the    affection. 

Both  clinical  and  post-mortem  evidence  certainly  apj^ear 
to  show  that  an  enlarged  thymus  can  compress  the  trachea 
and  produce  respiratory  difficulty. 

Clinical  evidence  is  to  be  found  in  the  small  number  of  re- 
ported cases  in  which  the  respiratory  embarrassment  has  been 
relieved  by  an  o[>eration  upon  the  thymus.  Thus  Theodor, 
Sicgel,  Koenig,  Perrucker,  Moritz-Schmidt   and    Morse   have 
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reported  cases  in  which  the  thymus  has  been  exposed  and 
the  gland  either  in  whole  or  in  part  removed,  or  stitched  to 
the  periosteum  covering  the  upper  end  of  the  sternum.  In 
Theodor's  case,  the  operation  was  performed  by  Ehrhardt; 
in  Siegel's  and  Schmidt's  cases,  Rehn  was  the  operator,  and 
in  the  case  reported  by  Morse,  the  operation  was  done  by 
Muri)h\.  I  have  not  been  able  to  find  the  report  of  more 
than  seven  cases  operated  upon.  In  six  of  them  tlie  opera- 
tion proved  successful,  the  difficulty  in  breathing  being  re- 
lieved. In  Morse's  cases  in  whicli  the  thymus  was  stitched, 
immediate  relief  was  obtained  but  the  symptoms  recurred 
in  a  few  days  and  the  child  gradually  sank  and  died. 

Post-mortcui  evidence  of  tracheal  compression  is  also  ob- 
tainab'e,  but  in  selecting  evidence  of  this  kind  I  have  been 
careful  to  cite  only  those  cases  in  which  it  was  distinctly 
stated  that  compression  of  the  trachea  was  observed  after 
death.  This  is  very  necessary  for  the  reason  that  there  are 
many  cases  in  which  at  the  autopsy  the  thymus  is  described 
as  enlarged  and  death  is  believed  to  have  been  due  to  com- 
pression of  the  trachea  without  any  actual  evidence  of  the 
same.  In  Marfan's  case,  the  trachea  was  found  almost  com- 
pletely flattened  by  the  hypcrtrophied  thymus  .  Weigert  also 
succeeded  in  demonstrating  tracheal  compression.  In  Mas- 
sei's  case  a  similar  appearance  was  observed. 

Sufficient  eviflence  in  support  of  the  contention  that  the 
trachea  may  be  compressed  by  an  hypcrtrophied  thymus 
has  been  recordefl 

It  is  now  necessary  to  determine  whether  such  compres- 
sion can  be  regarded  as  the  etio'.ogic  factor  in  cases  of  con- 
genital stridor.  It  is  advisable  at  this  point  to  quote  briefly 
two  of  the  cases  of  thymus  compression,  selecting  one  in 
which  an  operation  was  performed  for  the  relief  of  the 
dyspnea,  and  one  in  which  there  was  post-mortem  evidence 
of  compression. 

Theodor's  case,  an  example  of  the  first,  was  that  of  a  child 
aged  2  years,  strong,  pretty  well  nourished  and  with  no 
evidence  of  rickets.  For  four  months  it  had  suffered  from 
attacks  of  dyspnea,  with  cyanosis.  The  intervals  between  the 
attacks  became  shorter  and  the  dyspnea  increased  in  sever- 
ity. It  was  accompanied  by  indrawing  of  the  intercostal 
spaces  and  suprasternal  notch — the  stridor  was  present  in 
both   respiratory  acts.     Intubation   failed  to  relieve   the   dis- 
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tress.  The  thymus  was  removed  by  Ehrhardt  and  there  was 
no  further  respiratory  cHfficulty.  Massei's  case  was  that  of 
an  infant  4  (hiys  old.  There  were  sudden  and  violent  attacks 
of  dyspnea,  bordering  upon  asphyxia:  these  followed  each 
other  at  intervals,  their  duration  being  about  five  minutes. 
Cyanosis,  turgescence  of  the  veins  of  the  neck  and  great  dis- 
tress were  present.  Death  occurred  after  three  days,  and 
the  autopsy  revealed  a  very  large  thymus  compressing  the 
trachea. 

It  is  at  once  evident  that  these  cases  present  a  very  differ- 
ent clinical  picture  from  that  which  we  associate  with  con- 
genital laryngeal  stridor,  so  that  it  is  difficult  to  believe  that 
the  same  causal  factor  can  be  present  in  the  two  classes  of 
cases. 

It  is  necessary,  therefore,  to  analyze  the  evidence  brought 
forward  by  Avellis  and  Hochsinger  in  support  of  their  con- 
tention. The  cases  described  by  the  former  in  his  paper  cor- 
respond in  every  respect  to  the  recognized  clinical  picture  of 
congenital  laryngeal  stridor.  Avellis  argues  that  the  approx- 
imation of  the  aryepiglottic  folds  in  such  cases  is  consequent 
upon  a  deeper  lying  stenosis,  and  is  comparable  to  the  tuck- 
ing in  of  the  alae  nasi  in  cases  of  nasal  or  post-nasal  obstruc- 
tion. No  clinical  or  post-mortem  evidence  is  advanced  by 
him  to  support  this  assumption.  In  his  cases  there  are  no 
attacks  of  dyspnea,  no  cyanosis  and  no  real  respiratory  dis- 
tress which  form  so  essential  a  feature  of  the  authentic  cases 
of  thymus  compression  of  the  trachea;  in  addition  to  the 
greater  respiratory  distress  associated  with  th\mus  compres- 
sion, the  stridor  is  mainly  of  an  expiratory  tyi)e  and  the  up 
and  down  movements  of  the  larynx  are  restricted  or  absent 
when  the  trachea  is  stenosed.  In  Avellis'  cases  these  features 
are  not  present. 

Hochsinger,  too,  is  of  the  opinion  that  the  condition  known 
as  congenital  stridor  is  due  almost  exclusively  to  compres- 
sion of  the  trachea  by  an  hypertrophied  thynnis.  and  that  the 
stridor  is  produced  in  the  trachea.  Pie  supports  his  conten- 
tion by  the  aid  of  two  clinical  methods,  radiography  and  per- 
cussion. Out  of  fifty-eight  infants  in  whom  a  radiogram  was 
taken,  the  thynuis  was  regarded  as  hypertrophied  in  twenty- 
six.  In  twenty  of  the  latter  there  were  sym])toms  of  con- 
genital stridor.  With  our  knowledge  of  the  great  variations 
both   in   the  size  and   in  the  weight  of  the   thymus,  and  our 
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knowledge  of  tlie  fact  that  along  with  considerable  hyper- 
trophy of  the  gland,  there  may  not  be  the  least  interference 
with  respiration,  it  would  obviously  be  injudicious  to  attach 
too  much  importance  to  the  evidence  furnished  by  the  X-rays, 
and  by  percussion. 

Further,  we  have  analyzed  the  notes  of  ten  published  fatal 
cases  of  congenital  stridor,  and  in  only  one  of  them,  namely, 
in  Koplik's  case,  is  the  thymus  stated  to  be  enlarged,  and 
in  it  there  was  no  evidence  of  tracheal  compression.  In  five 
of  the  cases  the  gland  is  described  as  not  being  hypertrophied, 
while  in  the  remaining  four,  no  mention  is  made  of  its  con- 
dition. In  the  four  latter,  it  is  reasonable  to  suppose  that 
the  gland  presented  no  abnormal  appearance.  In  typical  cases 
of  congenital  laryngeal  stridor,  therefore,  there  is  no  post- 
mortem evidence  that  the  thymus  plays  any  part  in  the  caus- 
ation of  the  stridor.  L^nitil  more  evidence  can  be  brought 
forward  we  arc  unable  to  accept  the  view  of  Avellis  and 
Hochsinger. 

3.  Congenital  Malformation  of  the  Upper  Aperture 
OF  THE  Larnv.x. — Sutherland  and  Lack  are  of  the  opinion  that 
congenital  laryngeal  stridor  is  dependent  upon  two  factors, 
viz.,  a  peculiar  congenital  malformation  of  the  upper  aper- 
ture of  the  larynx  and  the  flaccidity  of  the  structures  which 
form  that  aperture.  In  six  cases  in  which  they  made  a  laryn- 
goscopic  examination,  the  epiglottis  was  found  sharply  fold- 
ed upon  itself,  its  lateral  margins  being  in  close  apposition 
and  in  some  cases  in  contact.  The  aryteno-epiglottidean 
folds  were  approximated  and  thus  the  upper  aperture  of 
the  larynx  was  reduced  to  a  small  slit.  The  thin  folds  bound- 
ing it  seemed  quite  flaccid  and  lla])pc(l  io  aii(l  fro  on  respira- 
tion. In  only  a  few  of  the  cases  could  a  view  of  the  vocal 
cords  be  obtained.  In  one  of  their  fatal  cases  the  epiglottis 
w^as  soft  and  folded  inwards,  but  no  structural  change  could 
be  detected  in  the  larynx  on  microscopic  examination.  While 
a  certain  amount  of  deformity  of  the  upper  aperture  is  es- 
sential for  the  production  of  the  stridor,  the  valvular  action 
produced  by  the  flaccidity  of  the  soft  parts  forming  its  bound- 
ary is  also  necessary  to  cause  the  obstruction. 

The  stridor  is  produced  by  the  approximation  of  the  ary- 
epiglottic  folds ;  as  the  resj)iratory  column  of  air  enters  the 
larynx,  the  folds  already  lying  closer  to  each  other  than  in  the 
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normal  infantile  larynx,  become  approximated.  The  fact  that 
they  arc  wider  apart  at  the  commencement  of  respiration  but 
become  more  closely  approximated  as  the  act  progresses  bears 
out  the  observation  that  the  stridor  becomes  higher  pitched 
at  the  end  of  respiration  when  the  folds  are  nearer  together. 
Sutherland  and  Lack  state  further  that  as  the  child  grows 
the  malformation  remains,  but  the  stridor  passes  off  because 
the  parts  forming  the  upper  laryngeal  aperture  become  less 
yielding.  They  found  the  malformation  persisting  as  long  as 
the  cases  remained  under  observation,  in  one  case  up  to  the  age 
of  G  years.  Occasionally  a  similar  malformation  is  met  with 
in  advanced  life,  but  they  could  bring  forward  no  evidence 
that   such   cases   had    suffered    from    stridor   in    infancy. 

Other  writers  have  expressed  similar  opinions  with  re- 
gard to  the  pathology  of  congenital  stridor.  Lees  depicts 
the  larynx  of  an  infant  aged  1  year,  who  had  suffered  from 
stridor  since  birth  and  died  from  laryngeal  diphtheria.  The 
deformity  was  of  a  very  marked  type.  Refslund  de- 
scribes the  larynx  of  infant  aged  2i/^  months  who  had  been 
the  subject  of  persistent  crowing  from  birth.  Death  oc- 
curred from  pneumonia,  and  post-mortem  examination  showed 
that  the  upper  laryngeal  aperture  was  reduced  to  a  mere  slit. 
Variot's  patient  was  a  boy  aged  1  year  and  10  months,  who 
commenced  to  suff'er  from  inspiratory  stridor  shortlv  after 
birth.  He  died  from  scarlet  fever,  and  the  upper  aperture  of  the 
larynx  showed  a  lesser  degree  of  the  deformity  than  that  which 
is  figured  in  Refslund's  case.  Haushalter  has  published  the 
history  of  a  child  who  died  at  the  age  of  8  months  from 
bronchopneumonia.  Two  days  after  birth,  inspiratory  stridor 
was  noticed.  At  the  autopsy  the  upper  laryngeal  aperture 
was  considerably  narrowed.  The  epiglottis  was  rolled  back- 
wards upon  itself,  its  lateral  borders  being  in  contact.  It 
presented  somewhat  the  api)earance  of  a  funnel,  only  a  small 
opening  being  left  at  the  apex  of  the  e])iglottis.  The  aryepi- 
glottic  folds  we«e  also  approximated  and  the  aryteiKiid  carti- 
lages lay  more  closely  together  so  that  the  interarytenoid 
fold  was  effaced. 

In  Koi)lik's  case,  to  which  reference  has  already  been  made, 
death  took  place  at  the  age  of  1  year  from  extensive  broncho- 
pneumonia. vSymi)tonis  of  laryngeal  stridor  were  first  noticed 
three  weeks  after  birth.  The  ui)per  laryngeal  aperture  showed 
9  well-marked    example    of    deformity,    the    epiglottis    being 
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curved  backwards  with  its  lateral  borders  almost  in  contact. 
The  arytenoid  cartilages  and  aryepiglottic  folds  were  also  ap- 
proximated, the  latter  being  thin  and  membranous,  so  that 
the  upper  aperture  of  the  larynx  was  represented  by  a  mere 
slit. 

In  all  these  cases  presenting  symptoms  typical  of  the  clin- 
ical picture  of  congenital  laryngeal  stridor,  the  appearance 
of  the  upper  aperture  of  the  larynx  had  been  ascertained  by 
post-mortem  examination.  Death  occurred  as  a  rule  from 
intercurrent  respiratory  affection.  In  all  of  them  a  very 
similar  and  characteristic  malformation  varying  only  in  de- 
gree was  observed. 

It  is  regarded  by  these  observers  as  a  congenital  malfor- 
mation. The  clinical  features  present  in  all  of  them  were 
typical  of  the  classical  picture  of  congenital  stridor.  The 
attacks  of  dyspnea  and  cyanosis  which  form  so  marked  a 
feature  in  cases  of  compression  by  the  thymus  were  not  ob- 
served in  these  cases.  In  studying  the  illustrations  of  the 
larynx  figured  in  the  fatal  cases  of  Lees,  Refslund,  Hau- 
shalter  and  Koplik,  one  cannot  fail  to  be  struck  with  the 
marked  deformity  of  the  lar\'nx.  It  is  difficult,  indeed,  to 
believe  how^  respiration  could  have  been  carried  on  without 
any  dyspnea  or  cyanosis  accompanying  it.  They  are  draw- 
ings, however,  and  not  photographs.  In  Variot's  case 
which  has  been  photographed,  on  the  other  hand,  the  de- 
formity   is    not    nearly    so   marked. 

4.  An  Acquired  Deform itv  oi"  the  Upper  Aperture 
OK  THE  Larynx,  the  Result  of  a  Disturbance  of  the 
Co-ordiNation   of  the  Respiratory   Movements. 

John  Thomson  regards  the  primary  element  in  the  causa- 
tion of  congenital  laryngeal  stridor  to  be  a  disturbance  of 
the  co-ordination  of  the  respiratory  movements,  probably  due 
to  some  developmental  backwardness  of  the  cortical  structures 
which  control  theuL  As  a  result  of  the  ill  co-ordinated  and 
spasmodic  nature  of  the  breathing,  a  change  takes  place  in 
the  upiK'r  aperture  of  the  larynx.  There  is  a  constantly  re- 
curring sucking  in  of  the  soft  structures  which  form  the 
aperture,  .so  that  an  exaggeration  of  the  normal  infantile  type 
results, 
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The  Larynx  in  the  Infant, 

In  order  to  make  the  above  statement  more  clear,  it  is 
necessary  to  cojisider  both  the  type  of  the  larynx  and  the 
character  of  the   respiration   in   infants. 

For  this  purpose  Thomson  and  the  writer  examined  a 
number  of  larynges  from  still-born  infants  and  from  children 
up  to  the  tenth  year  of  life.  Some  of  them  were  examined 
in  situ  by  means  of  a  dissection  which  exposed  the  larynx 
from  behind,  while  the  remaining  larynges  were  studied 
after  their  removal  from  the  body  by  the  post-mortem  method. 
Our  attention  was  directed  mainly  to  the  upper  aperture  of 
the  larynx.  The  structures  forming  the  boundaries  of  this 
space,  name'y.  the  epiglottis  in  front,  the  tips  of  the  arytenoid 
cartilages  and  the  interarytcnoid  fold  behind  and  the  epi- 
glottic fold  laterally,  were  found  to  be  much  softer  and  more 
collapsible  than  they  are  in  the  adult.  In  addition  to  the 
evidence  of  this  as  furnished  by  the  handling  of  the  parts, 
it  was  observed  that  the  upper  aperture  of  the  larynx  of  the 
still-born  infant  was  relatively  wider  than  that  of  the  infant 
which  had  breathed.  In  the  latter  the  space  is  narrower 
from  side  to  side,  owing  to  the  folding  backwards  and  in- 
wards of  the  epiglottis  with  the  consequent  drawing  together 
of  the  aryteno-epiglottidean  folds.  This  is  due  to  the  soft  col- 
lapsible character  of  these  structures  acted  upon  by  the  inspi- 
ratory air  current.  The  form  of  aperture  thus  produced  con- 
stitutes the  infantile  type  of  larynx,  which  has  been  described 
by  Merkel,  Luschka  and  other  anatomists.  As  the  child  grows, 
a  change  takes  place  in  the  form  of  these  parts,  the  epiglot- 
tis becomes  more  expanded,  the  aryepiglottic  folds  are  sep- 
arated and  the  upper  aperture  is  in  consequence  broadened. 
At  the  age  of  3]/^  years  the  opening  of  the  larynx  is  wider, 
while  at  9  years  of  age  the  infantile  type  has  almost  entirely 
disappeared. 

While  varieties  are  met  with  in  different  infantile  larynges, 
at  the  same  period  of  life,  all  of  them  possess  in  a  more  or 
less  marked  degree  the  characteristics  above  described.  These 
peculiarities  combine  to  make  the  upper  aperture  of  the 
larynx  liable  to  changes  in  form  under  the  action  of  influ- 
ences which  have  no  corresponding  effect  upon  the  adult 
organ.  The  most  important  influence  of  this  kind  is  a  sud- 
den drawing  of  air  into  the  larynx.     In  the  larynges  of  the 
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new-born  children  and  very  young  infants,  the  effect  on  the 
larynx  of  drawing  in  air  can  be  easily  demonstrated  after 
death  by  a  simple  experiment.  A  bent  metal  tube  is  intro- 
duced into  the  trachea,  and  in  order  to  open  up  the  chink 
of  the  glottis  a  piece  of  rubber  tubing  is  p'aced  between  the 
vocal  cords.  Forcible  inspirations  are  then  made  through 
the  tube,  when  it  is  found  that  with  each,  a  striking  altera- 
tion in  the  form  of  the  upper  ai>erture  of  the  larynx  occurs. 
The  exact  change  varies  in  different  cases,  but  the  follow- 
ing main   types   may  be   noted : 

1.  In  some  cases  the  lateral  margins  of  the  aperture  be- 
come sucked  together  so  that  merely  a  narrow  mesial  s'.it 
is    left    between    them. 

2.  In  others  the  epiglottis  is  drawn  backwards  and  down- 
wards  so  as  to   act   as   a   lid   to   the   aperture. 

3.  In  others  again  the  arytenoid  Cartilages  meet  in  the  middle 
line,'  the  margins  of  the  anterior  part  of  the  aperture  remain- 
ing  unaffected. 

When  this  experiment  is  repeated  several  times  upon  the 
same  larynx,  one  observes  that  the  upper  aperture  retains 
to  a  very  considerable  degree  the  deformity  which  the  suc- 
tion has  produced.  Thus,  wdien  the  aryepig'.ottic  folds  are 
drawn  in  so  that  a  vertical  mesial  slit  is  left  between  them, 
they  are  found  after  a  few  experiments  to  be  permanently 
nearer  one  another.  We  were  further  struck  by  the  fact  that 
in  some  of  the  experiments  the  form  assumed  by  the  upper 
laryngeal  aperture  closely  resembled  the  deformity  which  has 
been  figured  in  the  fatal  cases  described  by  Rcfs'.und,  Thom- 
son and  others.  In  Thomson's  case,  an  infant  dying  at  the 
age  of  three  months,  the  epiglottis  was  folded  back  in  such 
a  way  that  its  lateral  margins  were  in  contact  and  the  ary- 
epiglottic  folds  approximated  so  that  only  a  narrow  slit  was 
left  between  them.  In  other  words,  the  malformation  which 
has  been  regarded  by  some  writers  as  a  congenital  one.  can 
l>e  acquired  by  such  a  simple  experiment  as  that  just  re- 
ferred to. 

The  objection  will  doubtless  be  raised  that  such  experi- 
ments conducted  upon  the  cadaver  cannot.be  regarded  as 
entirely  trustworthy,  because  the  exact  conditions  which  ex- 
ist during  life  are  not  present.  We  would,  however,  again 
emphasize  the  fact  that  the  aryepiglottic  folds  which  are 
mainly  concerned   in   the  production  of  the   deformity,   con- 
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tain  only  a  few  muscular  fibres,  and  are  thin,  lax  folds  of 
mucous  membrane  which  are  readily  acted  upon  by  such  a 
mechanical  force  as  the  sucking  in  of  air  between  them. 
Further,  it  is  well  known  to  all  who  have  attempted  to  ex- 
amine during  htc  the  larynx  of  healthy  infants  and  young 
children,  that  the  aryepiglottic  folds  tend  to  become  approx- 
imated when  the  child  forcibly  inspires  during  the  exami- 
nation— that  is  to  say,  that  the  structures  can  assume  in  the 
living  body  tnc  same  position  that  they  can  be  made  to  take 
up  in  the  cadaver  and  as  a  result  of  a  similar  cause. 

Respiration  in  the  Infant. 

Tn  very  young  children  the  respiration  under  normal  con- 
ditions is  peculiar  in  being  irregular  in  rhythm  and  in  force, 
IS  if  the  co-nrdinaiion  involved  in  its  movements  were  not 
as  yet  under  fu'l  control.  There  often  occur,  therefore,  rel- 
atively sudden  respiratory  efforts.  When  a  young  baby  is 
excited,  it  is  no  uncommon  thing  for  it  to  develop  a  tem- 
porary crowing  noise  with  inspiration,  although  it  has  none 
at  other  times.  A  similar  but  louder  and  more  persistent 
crowing,  which  exactly  resembles  that  in  a  case  of  infantile 
stridor,  is  not  infrequently  observed  in  young  infants  while 
they  are  beginning  to  come  out  of  chloroform  narcosis,  and 
a  similar  loud  crowing  is  a  not  uncommon  accompaniment 
of  operations  on  the  genital  organs,  owing  to  the  sudden 
forcible  inspiration  which  the  stimulation  of  the  nerves  of 
these  parts  brings  about.  Along  with  the  crowing  there  is 
always  a  degree  of  indrawing  of  the  lower  chest  wall  propor- 
tionate to  the  loudness  of  the  crow. 

It  is  evident,  therefore,  that  in  infants  in  whom  the  re- 
spiratory conditions  are  normal  under  ordinary  circumstances, 
there  may  be  produced  by  any  cause  which  will  bring  about 
a  sudden  and  increased  inspiratory  effort,  a  crowing  respira- 
tion similar  to  that  which  is  observed  in  cases  of  congenital 
laryngeal  stridor.  This  is  due  to  the  soft,  collapsible  nature 
of  the  structures  forming  the  lx)undaries  of  the  upper  aper- 
ture of  the  infantile  larynx.  In  the  typical  stridor  cases, 
owing  to  the  ill-conditioned  and  spasmodic  character  of  the 
breathing,  which  forms  the  primary  element  of  disturbance 
in  these  cases,  there  is  also  produced  a  narrowing  of  the 
upper  laryngeal  aperture  and    a    consequent     more    or    less 


818  CONGKNlTAlv  LARYNGEAL  STRIDOR. 

constant  condition  of  stridulous  breathing,  the  same  as  oc- 
curs temporarily  in  normal  children.  We  believe  that  the 
sound  is  produced  mainly  at  the  abnormally  approximated 
aryepiglottic  folds.  The  inspiratory  croaking  and  crowing 
sounds  vary  in  loudness  according  to  the  vigor  of  the  in- 
spiration. It  is  never  constantly  present,  there  being  always 
occasional  free  intervals. 

There  appears  to  be  sufficient  anatomical,  clinical  and  ex- 
perimental evidence,  therefore,  in  favor  of  the  view  that  an 
acquired  deformity  of  the  upper  laryngeal  aperture,  the  re- 
sult of  an  ill  co-ordinated  type  of  respiration,  is  probably  the 
cause  of  the  condition  known  as  congenital  laryngeal  stridor. 


LVII. 
CHANNELS  OF  INFECTION  IN  TUBERCULOSIS. 

By  J.  W.  GLIilTSMANN,  M.  D., 

PROFESSOR  EMERITUS,  NEW  YORK  POLYCLINIC, 

NEW  YORK. 

The  subject  under  consideration  is  of  such  magnitude,  that 
it  is  impossible  to  give  a  complete  review,  and  many  important 
points  can  be  alluded  to  only  briefly.  Therefore  it  was  neces- 
sary to  refrain  from  treating  of  the  infections  of  the  skin,  of 
the  large  visceral  glands,  the  bones,'  the  nerves  and  the  uro- 
poetic  system,  and  to  confine  myself  to  the  respiratory  and 
digestive  organs. 

Before  entering  into  the  subject,  a  few  remarks  will  not  be 
amiss,  which,  although  containing  no  new  data,  contribute  to 
a  better  conception  of  infection  in  general,  and  allow  of  a 
shorter  discourse  of  the  separate  chapters. 

We  distinguish  the  human,"  bovine  and  avian  bacillus,  but 
cannot  enter  into  their  differentiation,  beyond  stating  that  the 
cultures  of  the  avian  bacillus  require  103°  F.,  those  of  the 
human  and  bovine  bacillus  98°.  Of  the  animals  generally 
used  for  inoculation,  the  rabbit  is  very  slightly  susceptible  to 
the  human,  dccidely  so  for  the  avian  and  still  more  for  the 
bovine  bacillus.  The  guinea  pig  is  highly  susceptible  for  the 
human  and  bovine,  but  not  for  the  avian  bacillus.  The  viru- 
lence of  the  bacillus  is  enhanced  by  repeated  transmis- 
sions through  the  susceptible  animal,  but  diminished  by  suc- 
cessive cultures   upon  glycerin-bouillon. 

The  existence  of  the  bacillus,  only,  is  not  sufficient  for  the 
diagnosis  of  tuberculosis ;  in  addition,  the  presence  of  morpho- 
logic changes  which  demonstrate  its  pathogenic  effect  is  nec- 
essary. Further,  we  must  always  keep  in  mind  that  the  tuber- 
cle bacillus  can  not  only  enter,  but  also  pass  through  the 
microscopically  intact  mucous  membrane,  without  leaving  a 
trace  at  the  point  of  entrance.  They  become  then  localized  in 
the  mucous  membrane  or  more  frequently  in  a  neigiiboring 
lymphatic  gland,  for  instance,  in  a  mesenteric  gland  in  intes- 
tinal infection,  and  in  case  of  calcification  and  encapsulation 
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remain  innocuous  indefinitely.  But  when  caseation  and  dis- 
integration take  place  and  the  bacilli  enter  the  lymphatic  sys- 
tem, they  can  settle  in  any  organ  and  produce  tuberculosis. 
This  peculiarity  of  the  tubercle  bacillus  renders  the  determina- 
tion of  the  primary  lesion  often  difficult  for  the  pathologist 
even  in  initial  cases,  and  is  also  partly  the  cause  of  the  divers- 
ity of  opinions  ot  the  investigators  as  to  the  channels  them- 
selves and  the  irequency  of  the  different  types  of  infection. 

Two  other  topics,  about  which  the  authors  are  at  vari- 
ance, are  the  duration  of  latency  of  the  tubercle  bacillus  in 
the  human  body  till  tuberculosis  develops,  and  the  relation  of 
the  human  and  bovine  bacillus.  Robert  Koch,  in  his  well- 
known  address  at  the  British  Tuberculosis  Congress  in  Lon- 
don, 1901,  pointed  out  the  pathogenic  difference  between  the 
human  and  bovine  bacillus  and  the  non-susceptibility  of 
cattle  to  the  former.  His  assertion  was  based  on  many  ex- 
periments, viz.,  several  "animals  received  injections  of  tuber- 
cle bacilli  under  the  skin,  into  the  abdominal  cavity,  into  the 
jugular  vein,  six  were  fed  with  bacillar  sputum  during  seven 
to  eight  months,  four  animals  inhaled  large  quantities  of 
bacilli  suspended  in  water.  None  of  the  nineteen  cattle  be- 
came diseased,  they  gained  in  weight,  and  when  killed  after 
six  to  eight  months,  no  trace  of  tuberculosis  was  found  in 
the  internal  organs;  only  small  abscesses  containing  a  few 
tubercle  bacilli  had  formed  at  the  point  of  injection.  The 
reverse  experiment  on  man  being  excluded,  and  having  only 
once  been  made  in  Koenigsberg,  with  negative  results,  more 
than  twenty  years  ago  in  six  incurable  cases  of  carcinoma 
(Baumgarten),  Koch  reasons,  that  primary  intestinal  tuber- 
culosis from  ingestion  would  be  rnore  frequent  in  view  of 
the  large  quantities  of  milk  and  butter  consumed,  which  very 
often  contain  living  bacilli  of  pearl  disease  if  the  bovine 
bacillus  was  harmful  to  man.  But  Baginsky  never  found  in- 
testinal tuberculosis  without  such  of  the  lungs  and  bronchial 
glands  in  933  post-mortems  of  tuberculous  children,  and  Bie- 
dert  only  sixteen  cases  of  primary  intestinal  tuberculosis  in 
3101  post-mortems.  If,  therefore,  a  susceptibility  of  man  for 
the  bovine  bacillus  exists  at  all,  Koch  concludes  that  the  dan- 
ger of  infection  from  milk  and  butter,  etc.,  is  very  small, 
but  at  the  same  time  recommends  repetitions  of  his  experi- 
ments, which  were  made  by  several  investigators  and  with 
varying  results.     Not  being  able  to  enter  into  details  we  men- 
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tion  only,  that  in  quite  a  number  of  instances  the  transmis- 
sion of  tuberculosis  to  cattle  by  the  human  bacillus  was  suc- 
cessful, although  other  authors  did  not  consider  these  exper- 
iments free  from  error;  for  instance,  on  account  of  intra- 
peritoneal or  intravenous  injections. 

The  results  of  the  extensive  experiments  of  the  German 
Imperial  Health  Bureau,  which  were  also  used  as  an 
argument  against  Koch,  were  analyzed  recently  by 
Weber  in  an  article  in  the  text  book  of  the  path- 
ogenic microorganisms.  He  states,  that  inoculations  of 
cattle  with  human  bacillus  produced  infection  near  the 
point  of  injection,  the  shoulder  gland,  which  sometimes 
became  as  large  as  a  goose  egg,  but  that  the  human  bacilli 
did  not  progress  any  further,  and  that  the  gland  entered  retro- 
grade metamorphosis  after  a  few  months.  Inoculations  with 
bovine  bacillus  were  followed  by  continuous  dissemination, 
leading  to  progressive  tuberculosis. 

In  a  later  paper  (Brit.  Med.  Jour.,  December  20,  1902), 
Koch  enumerates  additional  data  in  support  of  his  views, 
and  analyzes  and  refutes  the  validity  of  the  cases  reported 
by  his  opponents.  He  explains  the  great  dififcrence  in  the 
frequency  of  primary  intestinal  tuberculosis,  found  by  vari- 
ous authors,  by  the  difference  of  subjective  opinion  as  to 
what  is  understood  by  this  infection.  He  draws  attention  to 
the  observation,  that  when  a  case  of  tuberculosis  has  oc- 
curred in  a  family  or  locality,  where  milk  of  a  diseased  cow 
has  been  used,  other  members  of  the  family  or  group  of 
persons  would  necessarily  also  have  become  infected,  whilst 
the  instances  mentioned  by  authors  are  confined  to  isolated 
cases,  and  the  other  persons  subject  to  the  same  infection 
remained  well. 

The  assumption  seems  at  least  feasible,  that  the  final  re- 
sults of  future  experimentation  will  show,  that  the  Intman 
bacillus  produces  in  cattle  localized  tuberculosis,  not  becom- 
ing a  general  infection,  and  that  the  same  modus  will  hold 
good  in  reverse  order  for  the  human  race.  But  till  this 
important  question  has  been  definitely  settled,  the  continu-- 
ation  of  prophylactic  measures,  viz.,  boiling  of  milk,  super- 
vision of  cattle,  has  to  be  recommended. 

Before  concluding  these  general  remarks,  the  relation  of 
tuberculosis  to  the  consumption  of  milk,  the  mortality  at  dif- 
ferent  ages,   hereditary,    should    be   briefly   considered.     The 
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mortality  in  tuberculosis  in  Sweden  and  Norway,  where  al- 
most all  mothers  nurse  their  children,  is  greater  than  in 
Germany.  It  is  also  high  in  Havana,  China,  the  Philippines, 
in  which  countries  very  little  milk  is  consumed.  The  same 
condition  prevails  in  Japan,  where,  according  to  Kitasato,  the 
proportion  of  cows  to  population  is  5  to  1U,0U0,  and  wheie 
the  higher  classes  do  not  drink  milk.  How  easily  erroneous 
deductions  are  sometimes  drawn  from  insufficient  observa- 
tions, is  shown  by  the  often  cited  case  of  OHivier,  in  support 
of  milk  infection,  which  was  reported  in  the  Bulletin  of  the 
Paris  Academy  of  IMedicine  in  1891.  In  a  boarding  school 
thirteen  girls  acquired  tuberculosis  within  four  years,  and 
six  of  them  died.  The  cow  belonging  to  the  school,  when 
killed,  showed  extensive  tuberculosis,  from  which  a  niHk  in- 
fection seemed  evident.  But  on  further  investigation  it  was 
proven  that  the  milk  had  always  been  boiled,  had  been  used 
in  small  quantities  only  or  not  at  all  by  the  girls  but  princi- 
pally by  the  teachers  and  servants,  who  all  remained  well. 
One  of  the  thirteen  girls  could  not  have  been  affected  by 
the  milk,  as  she  had  left  the  school  before  the  cow  was  pur- 
chased. 

Naegeli  {VircJioiv's  Archiv.,  \o\.  IGO)  made  eighty-eight 
post-mortems  of  children  from  1  to  18  years  and  of  420 
adults  in  search  of  the  presence  of  tuberculosis,  and  states 
the  pathologic  conditions  justifying  him  to  assume  its  exist- 
ence. He  found  fifteen  tuberculous  changes  or  17  per  cent 
in  the  eighty-eight  children,  of  which  fifteen  cases  only  five 
had  been  diagnosed  in  life.  In  twelve  new-born  and  those 
having  died  within  the  first  year,  no  tuberculosis  could  be 
detected.  Of  the  420  post-mortems  of  adults,  only  the  later, 
second  series  of  284  was  considered,  having  been  more  care- 
fully executed.  Only  six  of  the  whole  number  were  found 
without  tuberculous  foci,  and  in  sixty-three  cases  the  dis- 
ease had  been  fatal.  Naegeli's  statistics,  which  had  also 
been  accepted  by  other  authors  on  account  of  their  accuracy, 
show  not  only  the  preponderant  mortality  after  the  seven- 
teenth year,  but  also  that  at  one  time  of  his  life  almost  every- 
body had  a  tuberculous  lesion. 

Naegeli's  figures  are  confirmed  according  to  a  quotation 
of  Behring  (Deut.  med.  Wochenschrift,  No.  39,  1903)  by 
the  investigation  of  the  Austrian  army  surgeon,  Franz.  He 
made  tuberculin  injections  into  the  soldiers  of  two  regiments, 
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using  the  small  dose  of  3  mgr.  to  prevent  ill  sequelae,  and 
5  mgr.  if  repetition  was  necessary.  He  found  in  the  regi- 
ment of  soldiers  serving  their  first  year  61  per  cent,  of  those 
in  the  second  year  of  service  68  per  cent  reaction. 

The  statistics  of  the  twenty-one  authors  quoted  in  Cor- 
net's handbook,  "Die  Tuberculose,"  who  believed  phthisis  to 
be  hereditary,  vary  between  10  and  85  per  cent.  This 
great  discrepancy  is  due  to  the  e:astic  personal  concept!  n 
of  heredity  and  cannot  withstand  scientific  critici.-ni.  It  is 
unnecessary  to  mention  the  change  of  views  during  the  last 
decades,  and  two  considerations  will  suffice  for  our  pur- 
pose. Kuthri  investigated  the  ratio  of  presence  of  tubercu- 
losis in  parents  of  tuberculous  and  non-tuberculous  children. 
In  the  former,  tuberculosis  of  the  father  was  present  in  10.5 
per  cent,  of  the  mother  in  9.9  per  cent,  of  both  parents  in 
2.1  per  cent;  in  the  latter,  with  non-tuberculous  progeu ;, .  the 
father  showed  9.2,  the  mother  9.2,  and  both  parents  1.0  per 
cent;  therefore,  the  greatest  difference  was  1.4  per  cent  when 
both  parents  had  tuberculosis.  Further,  all  cases  musr  uc 
disregarded  in  which  the  parents  were  in  good  health  at 
the  time  of  generation  and  birth  of  child,  and  became  dis- 
eased ten  to  twenty  years  later,  possibly  due  to  infection  from 
the  child.  The  consensus  of  the  opinion  at  the  present  time 
will  approve  the  deduction  of  Cornet,  when  he  says  that 
heredity  cannot  be  considered  an  important  factor  in  the 
development  and  dissemination  of  tuberculosis. 

Each  classification  of  the  channels  of  infection  has  the 
drawback,  that  some  chapters  touch  upon  the  same  ground 
and  overlap  each  other.  The  most  scientific  division  would 
be  into  primary  and  secondary  infection,  which  necessitates 
a  twofold  analysis  of  each  type  of  infection.  If  arranged 
by  organs,  repetitions  can  also  not  be  avoided,  and  I  thought 
an  arrangement  upon  the  clinical  basis  to  be  most  suited  for 
practical  requirements.  The  subject  is,  therefore,  divided 
into  infection  by  inhalation,  by  ingestion,  and  into  lymphatic 
and  hematogenous  infection.  After  these  lengthy  introduc- 
tory remarks,  reflections  intrinsic  to  each  type  can  be  avoided. 

I.     Infection  by  InilalatioxX. 

The  difference  of  opinions  of  authors  mentioned  above  are 
nowhere  more  apparent  than  in  the  present  chapter,  as  sOiHc 


824  CHANNELS  OF  INFECTION  IN  TUBERCULOSIS. 

do  not  consider  inhalation  a  source  of  infection  at  all,  or 
in  rare  instances  only,  others  as  the  most  frequent  cause. 
The  reasons  for  these  different  views  are  most  likely  the 
various  opinions  that  infection  can  be  accepted  as  caused  by 
inhalation.  When  the  unimpeachable  proof,  according  to  Orth, 
that  tuberculosis  in  man  originates  by  inhalation  of  bacilli  is 
demanded,  it  is  impossible  in  the  established  disease  to  ascertain 
how  the  process  has  developed.  But  Orth  also  concedes  the 
possibility,  that  repeatedly  inhaled  bacilli  can  penetrate  the 
lungs,  even  alveoli,  in  spite  of  the  natural  protection  by  the 
ciliary  epithelium,  the  discharge  of  the  mucous  membranes. 
Birsch-Hirschfeld,  Cornet,  A.  Fraenkel,  Lubarsch,  bel'cve  in 
direct  infection  from  inhalation.  But  we  will  not  be  amiss 
when  using  the  term  '"inhalation"  in-  a  broader  sense,  and 
extend  it  to  infections  caused  by  inhaled  bacilli,  although  we 
must  concede,  that  in  most  cases  the  initial  lesion  does  not 
occur  at  the  place  of  entry,  but  in  some  part  of  the  lymphatic 
.system,  as  we  have  as  an  example  tuberculous  children,  whose 
bronchial  glands  are  frequently  affected  without  lesion  of  the 
lungs. 

Although  we  cannot  enter  into  the  different  types  of  in- 
fection, we  must  mention  the  infection  by  impalpable  sputum, 
so  frequently  mentioned  in  recent  years.  As  to  the  individual 
organs,  the  infection  of  the  nose  must  not  be  overlooked, 
which  is  produced  by  the  contact  with  the  fingernails,  as 
they  often  contain  bacilli  in  already  diseased  persons.  But 
it  is  a  well-known  fact,  that  the  infections  occur  the  more 
frequently,  the  farther  away  from  the  beginning  of  the  respira- 
tory tract  they  take  place.  The  nose  enjoys  special  protection  by 
its  well  developed  ciliary  epithelium,  its  easily  excited  reflex, 
its  mucus  inimical  to  bacterial  life.  The  meninges  can  be 
invaded  by  communicating  lymphatic  vessels  of  the  nose.  The 
infections  of  the  pharyngeal  tonsils  have  received  so  much  at- 
tention recently,  that  their  knowledge  will  be  familiar  to  all 
of  us,  a  difference  of  opinion  only  existing  as  to  their  .fre- 
(jucncy.  The  faucil  tonsils  will  be  considered  in  the  next 
chapter. 

II.     Infection  by  Ingestion. 

The  observation  stated  in  the  beginning,  that  tubercle  bacilli 
may  produce  tuberculosis  in  other  organs  without  leaving  a 
trace  at  their  point  of  entrance,  is  more  frequently  made  in 
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infection  by  ingestion  than  otherwise.  To  corroborate  this 
statement,  and  to  establish  the  true  path  of  the  infection  under 
natural  conditions,  Weleminsky  {Berl.  klin.  Wochenschrift,  No. 
37,  1903)  fed  seven  rabbits  and  seven  guinea  pigs  from  eight 
to  twenty  days  with  cultures  of  human  bacilli  of  moderate 
virulence,  and  killed  the  animals  in  the  interval  of  twenty  to 
eighty  days.  Three  of  the  seven  rabbits  remained  well,  one 
showed  infection  of  the  intestinal  and  respiratory  tract,  three 
of  the  latter  only,  and  none  of  the  intestinal.  The  guinea 
pig,  being  so  susceptible  to  the  human  tubercle  bacilli,  is  put 
by  Weleminsky  on  a  parallel  with  the  vulnerable  intestines 
of  children,  and  he  found,  in  every  animal,  disease  of  the 
intestinal  and  respiratory  tract.  But  the  stage  of  the  dis- 
eased foci,  which  always  showed  infection  of  the  submaxil- 
lary glands,  and  a  more  progressive  stage  in  three  animals, 
proved  the  primary  and  independent  infection  of  the  respi- 
ratory tract. 

Several  authors  published  primary  infections  of  the 
pharynx,  also  of  the  esophagus,  amongst  them  the  writer 
of  a  very  severe  case  of  primary  pharyngeal  and  laryngeal 
tuberculosis,  which  never  presented  tuberculosis  of  the  lungs 
or  other  organs  and  remains  cured  now  after  sixteen  years. 
But  the  infection  of  these  parts  is  in  the  majority  of  cases 
of  a  secondary  nature.  The  faucial  tonsils  and  especially  their 
crypts  are  not  only  a  frequent  portal  of  entrance  of  the  bacil- 
lus, without  necessarily  becoming  primarily  diseased,  but  they 
are  also  exposed  to  infection  from  the  coughed-up  bacillary 
sputum.  Primary  intestinal  tuberculosis  has  already  been 
mentioned,  but  the  opinions  dififer  as  to  its  frequency. 

A  new  and  unif|ue  type  of  infection  has  been  promulgated 
by  Behring  at  the  meeting  of  the  natural  scientists  at  Cassel, 
1903,  and  enlarged  upon  in  the  Berlin  Medical  Society,  1904. 
Briefly  stated,  he  believes  that  the  milk  of  the  infant  is  the 
main  source  of  infection,  that  the  infection  therefore  results, 
in  the  infantile  period,  in  the  intestinal  tract  from  the  bacilli 
of  the  cow's  milk,  which  bacilli  remain  latent  for  years  in 
the  lymphatic  vessels  and  glands,  till  they  finally  enter  the 
lungs  through  the  blood.  This  opinion  is  so  new  and  hetero- 
geneous to  the  views  hitherto  accepted,  that  even  one  of  his 
adherents  finds  it  opportune  to  explain  possible  erroneous 
conceptions.  He  says,  that  Behring  did  nut  assert  that  the 
infantile  infection  was    due    only    to    bacillar  food  from  the 
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COW,  as  the  bacillus  could  easily  be  carried  into  the  milk  in 
dwellings  of  tuberculous  patients  (a  source  of  infection  known 
long  ago).  He  further  did  not  consider  the  infantile  infec- 
tion as  the  only  cause  of  a  later  tuberculosis,  but  it  predis- 
poses to  the  latter.  As  the  present  paper  is  not  intended  to 
be  a  critic,  but  a  resume  of  the  opinions  held  at  the  pres- 
ent time,  only  a  few  adverse  opinions  will  be  quoted.  B. 
Fraenkel  said  in  the  discussion  following  the  Berlin  essay  of 
Behring.  that  although  pulmonary  tuberculosis  can  follow  an 
intestinal  infection,  the  tubercle  bacilli  generally  leave  traces 
before  reaching  the  thoracic  duct,  and  that  nevertheless  the 
mesenteric  glands  show  less  frequently  tuberculous  deposits 
in  children  than  those  of  the  chest  and  neck.  He  adds  that 
Behring's  opinion  diverted  us  from  approved  methods  of 
prophylaxis.  Baginsky  said  that  children  predisposetl  to 
tuberculosis  die  of  the  disease  in  their  infantile  period  in  rare 
instances,  and  if  so,  we  find  seldom  infection  of  the  mesen- 
teric, but  without  exception  such  of  the  bronchial  glands.  A 
few  of  the  arguments  of  Behring's  opi^onents,  who  seem  to 
outnumber  his  adherents,  are :  the  at  least  doubtful  nature  of 
the  pathogenic  effect  of  the  bovine  bacillus  on  man  accord- 
ing to  Koch,  the  probabilities  of  other  paths  of  infection  as 
proven  by  many  observers,  the  assumption,  incompatible  with 
our  present  views,  of  the  necessary  latency  of  the  bacillus, 
extending  in  some  cases  from  fifteen  to  twenty  years  up  to 
the  outbreak  of  the  disease. 

HI.     Lymphatic  Infection. 

The  important  and  prominent  part,  which  is  assigned  to 
the  lymphatic  vessels  and  glands  in  infection,  has  been  suf- 
ficiently emphasized  in  the  two  preceding  chapters,  to  obvi- 
ate the  necessity  of  entering  into  details.  But  it  may  be  in 
place  to  relate  the  lucid  description  of  Cornet  in  his  book  cited 
above,  how  the  bronchial  glands  become  primauly  infected. 
He  shows  the  process  by  the  example  of  inhalation  of  coal 
dust,  the  largest  quantity  of  which  will  first  be  deposited 
in  the  upper  air  passages,  less  in  the  lower  ones  and  least 
of  it  in  the  lungs.  After  a  few  hours  or  days  the  upper  parts 
become  free  in  consequence  of  the  ciliary  epithelium  and  the 
secretory  current,  whilst  the  lower  remnant  is  still  present 
and  remains,  if  not    transmitted    to   the    bronchial    glands  by 
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the  lymphatic  vessels.  The  aveoli,  devoid  of  ciliary  epithe- 
lium, are  being  relieved  of  the  coal  particles  through  the 
lymphatic  vessels  in  the  direction  of  the  bronchial  glands, 
which  become  filled  with  the  coal  dust.  A  rare  channel  in 
intestinal  infection  is  through  the  mesenteric,  respectively 
retroperitoneal  glands,  which  latter  communicate  v.ith  the 
bronchial  glands  through  the  superficial  glands,  emptying 
into  the  deep  cervical  ones.  The  lymphatic  path,  which  the 
bacilli  follow  at  infection  of  the  faucial  tonsils,  has  received 
the   attention   of  many   authors   during  recent   years. 

I\^     Hematogenous  Infection. 

A  true,  primary  hematogenous  infection  occurs  only  in  utero 
in  consequence  of  the  placental  transit  of  tubercle  bacilli  to 
the  fetus,  and  the  first  authenticated  case  is  described  by 
Schmorl  and  Birsch-Hirschfeld  in  "Ziegler's  Beitraege  zur 
pathologischen  Anatomie,  1891."  Such  infections  are  very 
rare,  and  up  to  1905  only  twelve  positive  cases  have  been 
published.  But  Schmorl  found  at  .post-mortems  line  time 
tuberculous  foci  in  twenty  placentas  of  tuberculous  vonien,  or 
45  per  cent. 

A  secondary  hematogenous  infection  takes  place,  when  a 
tuberculous  deposit,  for  instance  in  a  gland,  breaks  down,  and 
its  contents  are  carried  into  the  blood  vessels.  An  exquisite 
example  is  the  acute  miliary  tuberculosis.  Hematogenous  in- 
fections of  the  lungs  of  a  milder,  less  extended  character  can 
be  caused  by  transmission  of  tuberculous  foci  of  the  walls  cf 
the  blood  vessels  or  of  remoter  organs.  Tuberculous  affections 
of  the  large  visceral  glands,  of  the  spleen,  liver,  kidney,  of 
the  bones,  joints,  thyroid  gland  and  peritoneum,  are  prin- 
cipally based   on  hematogenous  infection. 

If  I  now  conclude  this  condensed  review,  I  am  well  aware 
that  in  many  instances  I  had  to  confine  myself  to  a  mere 
allusion  to  interesting  features,  in  order  to  be  able  to  give 
a  resume  of  a  subject  of  such  vast  extent  and  imjiortance. 
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SARCOMA   OF   THE   NOSE.   WITH   A   CONSIDERA- 
TION  OF   THE    SPONTANEOUS    DISAPPEAR- 
ANCE  OF    MALIGNANT    GROWTHS. 

By  Rorkrt  Li:vv,  M.  D., 

prokkssor    ol-    rllinoi.ogy    and    laryngology,,    denver    and 
gross  college  oe   medicine, 

DENVER. 

On  the  l.Mli  of  Xovcmber,  lOOo.  Mrs.  C.  as^cd  7;},  mother 
of  a  pliysician,  was  first  examined  l)y  me  for  the  purpose 
of  determin<^"  what,  if  anything,  could  be  done  to  rcHeve  her. 
She   gave  the   following  history: 

About  March,  1!)03,  symptoms  of  what  appeared  to  the 
patient  to  be  a  cold  presented  themselves.  There  were  slight 
discharge  and  some  difficulty  in  breathing,  particularly  through 
the  right  nostril.  There  was  no  pain  and  no  bleeding  from 
the  nose,  the  discharge  being  of  a  muco-purulent  character; 
at  no  time  during  the  history  of  the  case  was  there  any  nasal 
hemorrhage.  The  difficulty  in  breathing  became  more  marked 
in  April  and  was  complete  about  August  1st,  1903,  compell- 
ing the  patient  to  breath  through  the  mouth.  A  mass  com- 
pletely filling  the  right  nostril  was  discovered  by  the  patient's 
son,  and  a  small  piece  removed  and  submitted  for  micro- 
scopic examination  to  Dr.  W.  C.  Mitchell  of  the  Denver  and 
Gross  College  of  Medicine,  who  reported  June  2nd  as  fol- 
lows : 

''In  reference  to  the  examination  of  nasal  tumor  for  Mrs. 
C,  I  beg  to  report  as  follows:  The  entire  mass  consists  of 
small,  round  cells  with  little  if  any  basement  membrane  dis- 
cernible.    Histologic  diagnosis,  small,   round-celled    sarcoma. 

Yours  respectfully, 

W.  C.  Mitchell." 
June  2nd,  1903. 
(See  Fig.  1.) 
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A  number  of  physicians  beins^  consulted,  the  case  was  pro- 
nounced inoperable  and  the  patient  placed  upon  a  course  of 
iodid  of  potassium  continued  over  a  period  of  two  months. 
The  result  of  this  treatment  was  nesjative.  From  August  8th 
until  Sei)tember  ^th.  the  patient  was  given  Coley's  erysipelas 
toxins,  the  result  being  also  negative. 

My  examination  revealed  a  large,  pale,  nodular  tumor  fill- 
ing the  entire  right  nasal  fossa,  deforming  the  nose  so  that 
it  was  enlarged  and  flattened  and  deflecting  the  septum  mark- 
edly to  the  left.  The  tumor  extended  from  the  anterior  to 
the  posterior  naris.  There  was  no  ulcerated  surface  to  be 
seen  and  no  evidence  of  hemorrhage.  The  left  tonsil  seemed 
to  be  entirely  free  from  involvement,  being,  however,  de- 
cidedly narrowed  by  the  deflected  septum.  An  unfavorable 
prognosis  was  given,  especially  in  view  of  the  very  positive 
microscopic  report  and  a  radical  operation  suggested  as  the 
onlv  resort. 
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Uix^n  consultation  with  Dr.  Krceman,  it  was  decided  that 
the  case  was  entirely  too  discouraging  to  warrant  surgical  in- 
terference. 

On  December  ^ud  the  patient  again  presented  herself,  beg- 
ging for  at  least  some  relief.  I  decided  to  remove  enough  of 
the  growth  by  the  intranasal  route  to  relieve  at  least  slightly 
and  temporarily,  the  nasal  stenosis.  The  operation  was  per- 
formed in  two  sittings.  December  22nd  and  29th,  by  means  of 
cold  wire  snare,  galvano-cautery  snare,  scissors  and  forceps. 
The  bleeding  was  profuse,  but  the  tumor  was  found  to  be 
less  adherent  than  anticipated,  and  the  right  tonsil  was  thor- 
oughly cleared  of  all  suspicious  tissue.  Several  days  later 
the  galvano-cautery  was  freely  applied  to  the  small  projecting 
nodules  in  the  roof  and  external  wall  of  the  nose.  The  patient 
now  improved  rapidly  in  general  health,  appearing  finally 
well.  Nasal  respiration  was  free  upon  lx)th  sidesj  notwith- 
standing the  deflected  septum. 

March  15th,  1904,  there  developed  slight  difficulty  in  breath- 
ing upon  the  left  side  of  the  nose  An  examination  revealed 
a  small  growth  about  the  size  and  «;hape  of  a  shelled  almond 
situated  upon  the  left  side  of  the  iseptum  high  up  and  in  its 
anterior  portion.  There  also  developed  about  the  same  time 
metastatic  growths  upon  both  legs.  On  the  right,  there  was 
one  on  the  anterior  and  external  surface  below  the  knee,  one 
on  the  anterior  internal  surface  in  the  lower  third  of  the 
leg  and  two  in  the  middle  of  the  calf.  On  the  left  leg.  there 
was  one  in  the  middle  of  the  calf.  These  growths  were 
purple  in  color,  smooth,  shiny,  firm  and  round.  From  March 
ir)th  until  May  2r)th,  X-ray  treatment  by  Dr.  Stover  was  con- 
scientiously carried  out,  but  resulted  in  no  apparent  improve- 
ment. The  almond-shaped  growth  in  the  nose  was  then  re- 
moved by  scissors  and  knife  and  its  surface  thoroughly  cau- 
terized with  the  galvano-cautery,  which  procedure  was  repeat- 
ed June  8ta. 

The  secondary  growth  was  again  referred  to  Dr.  Mitchell, 
who  reported  as  follows : 

"  In  reference  to  this  examination  of  the  nasal  tumor  of 
Mrs.  C,  I  have  to  report  the  structure  shows  the  identical  cel- 
lular elements  as  the  first  mass,  with  the  exception  of  numer- 
ous blood  vessels.  No  signs  of  breaking  down."  (See 
Fig.  2.) 
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Fig.  2. 


The  nasal  symptoms  now  continued  to  increase  in  severity, 
the  stenosis  became  more  marked  and  the  nose  swelled  ap- 
preciably. Despairing  of  accomplishing  anything  further,  the 
doctor  was  advised  to  make  his  mother  as  comfortable  as  pos- 
sible and  patiently  await  the  final,  fatal  termination. 

The  patient  was  not  again  seen  by  me  until  April  12th, 
1905,  almost  a  year  after  the  last  operation.  At  this  time 
the  following  remarkable  condition  was  found:  Absolute  and 
complete  disappearance  of  all  evidence  of  nasal  trouble,  free 
breathing  and  no  sign  of  a  growth.  A  cicatrix  was  seen 
in  the  left  nasal  cavity  at  the  site  of  former  cauterizations, 
and  a  synechia  extended  from  the  septum  to  the  roof  of  the 
nose.  ■  All  but  two  of  the  growths  upon  the  legs  had  disap- 
peared, leaving  a  shiny,  brownish  discoloration.  The  two 
remaining  were  on  each  calf  and  were  growing  steadily,  the 
one  on  the  left  calf  measuring  two  inches  and  the  one  on 
the  right  one  and  one-half  inches  in  diameter.  In  addition 
to  this  a  small  nodule  had  made  its  api)earance  upon  the  inner 
surface  of  the   ritjht    leg,   somewhat  below   the  middle.     This 
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nodule  was  about  the  size  of  a  small  almond,  the  skin  over 
it  being  as  yet  not  discolored.  Upon  inquiry  it  was  found 
that  the  patient  had  received  absolutely  no  medical  attention. 
The  disappearance  of  the  growths  had  been  entirely  spon- 
taneous. The  diagnosis  was  now  seriously  questioned.  Hav- 
ing learned  several  weeks  before  this  examination  of  the  prog- 
ress the  patient  was  making,  a  critical  investigation  into  the 
diagnosis  was  instituted.  The  specimens  were  sent  to  Pro- 
fessor Welch  at  Johns  Hopkins,  whose  report  in  full  is  here' 
appended : 

"Johns  Hopkixs  University, 

Baltimore,  March  13th,  1905. 

"Examination  of  specimens  from  nose  for  Dr.  Robert  Levy. 

The  specimen  consists  of  several  good-sized  pieces  of 
solid  tissue,  two  or  more  centimetres  in  diameter,  of  irregular 
shape,  but  often  uniform.  The  microscopic  sections  show  in 
places  over  the  rounded  surface  epithelium,  partly  cylindrical 
and  ciliated,  partly  squamous,  like  that  of  the  nasal  mucous 
membrane,  but  more  commonly  this  iree  surface  is  ulcerated 
and  presents  a  necrotic,  fibrinoid  aspect. 

The  rest  of  the  sections  consist  entirely  of  tumor,  which 
is  composed  almost  wholly  of  cells  with  scanty  basement 
substance. 

The  cells  are  of  the  type  of  those  of  a  small  or  medium- 
sized,  round-celled  sarcoma.  Their  nuclei  are  round  or 
slightly  oval,  with  distinct  nuclear  membrane  and  one  or 
more  nucleoli,  or  nucleolar-like  bodies.  Broken  bits  of 
chromatin  or  an  imperfect  chromatin-reticulum  are  present 
within  the  nuclear  membrane.  The  protoplasm  around  these 
nuclei  is  in  general  so  friable  that  it  is  recognizable  with  dif- 
ficulty or  not  at  all  in  most  places,  so  that  the  nuclei  appear 
naked,  as  is  so  often  the  case  in  sarcomata  preserved  in  alco- 
hol. \\'here  the  cell-lx)dy  can  be  seen,  the  cells  appear  to  be 
round,  oval  or  irregular,  sometimes  angular  in  shape  and  are 
not  very  large.  These  cells,  which  constitute  the  great  mass 
of  the  tumor,  are  crowded  together  without  any  definite  ar- 
rangement or  architecture.  TherQ  is  a  scanty  fibrillar  or 
reticular  intercellular  substance  which  belongs  to  narrow 
fusiform  cells  of  a  fibroblastic  type.  These  latter  cells  and 
fibrils  make  up  the  delicate  supporting  framework  of  the 
masses  of  round  cells  composing  the  tumor. 
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Blood  vessels  are  seen  in  fair  number.  These,  even  when 
of  large  size,  have  thin  walls  which  are  immediately  enveloped 
by  the  tumor  cells.  Some  of  the  superficial  veins  contain 
fibrinous  thrombi. 

In  some  sections  there  is  a  layer  of  connective  tissue  be- 
tween the  covering  epithelium  and  the  tumor;  in  others,  the 
tumor  reaches  the  free  surface  of  the  sections. 

Diagnosis. — Small,  round-celled  sarcoma. 

Remarks. — The  tumor  probably  originated  in  the  lymphatic 
tissue  of  the  nasal  mucous  membrane.  It  might  also  be  des- 
ignated a  lymphosarcoma,  but  this  term  has  been  used  in  so 
many  dififercnt  senses,  that  the  application  is  frequently  mis- 
leading. The  present  tumor  has  not  the  features  of  Hodgkin's 
disease,  but  resembles  certain  true  sarcomata  of  lymphatic 
glands.  It  has  the  histologic  features  of  a  rapidly  growing, 
true,  round-celled  sarcoma,  such  as  can  originate  not  only  in 
lymphatic  tissue,  but  in  any  connective  tissue  of  the  body,  and 
is  likely  to  produce  metastases. 

The  fact  that  the  tumors  ceased  to  grow  and  eventually 
disappeared,  is  interesting  and  remarkable.  There  is  nothing 
in  the  sections  to  point  to  syphilis  as  a  cause  of  the  tumors. 
Similar  tumors  have  been  known  to  disappear,  but  I  have  no 
explanation  to  offer.  Evidences  of  any  regressive  metamor- 
phosis are  not  seen  in  the  sections. 

William  H.  Welch.'' 
(See  Fig.  3.) 

Professor  Welch  made  the  following  personal  communica- 
tion: 

"March  13th,  1905. 

"My  Dear  Doctor  Levy : 

"I  should  regard  the  tumor  as  true  round-celled  sarcoma 
and  malignant,  indeed,  as  belonging  to  the  type  of  the  more 
malignant  sarcoma ;  more  malignant,  for  example,  than  the 
so-called  spindle-celled  sarcomata.  But  I  know  from  ex- 
perience that  it  is  unsafe  to  make  as  positive  a  statement  about 
the  clinical  course  of  sarcomata  as  alx)ut  carcinoma,  and  cases 
apparently  alike  may   pursue  quite   different  courses. 

The  fact  that  tumors  with  every  microscopic  appearance  of 
malignant  growths  may  spontaneously  disappear  is  known, 
but  it  is  so  rare  and  the  conditions  for  such  disappearance  so 
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Fig.    3. 


unknown,  that  sucli  an  observation  as  yours  should  be  re- 
ported with  the  microscopic  findings.  This  occurrence  is  more 
common  with  sarcomata  of  this  general  type  than  with  other 
forms  of  tumor.  Very  sincerely  yours, 

WiLMAM  H.  \Vi;r.CH.'' 


I'ndcr  (late  of  Octt^bcr  I'th,  IIH),"').  in  complying  with  my 
re(|ucst  for  a  statement  as  to  his  luothcr.  Dr.  C.  replied  "th;it 
there  arc  no  signs  of  anything  in  the  iK>se,  but  that  the 
growths  on  her  legs  have  grown  quite  rapidly,  and  that  one 
of  them  is  discharging  freely.  She  is  now  hardly  able  to 
walk  and  is  failing  rapidly."  The  return  of  these  growths 
on  the  legs  began  about  May,  1905,  multiplying  rapidly  itntil 
twenty-five  or  thirty  about  the  size  of  walnuts  were  found 
between  the  knee  and  ankle.  About  July  1st,  1905,  these  be- 
gan to  ulcerate.  The  patient  was  confined  to  her  bed  about 
January  1st,  190(i.  and  died  March  3rd  of  exhaustion. 

A  post-mortem  examination  of  the  legs  was  made  by  Dr. 
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Harding  of  the  pathologic  laboratory  of  tlie  Denver  and  Gross 
College  of  Medicine. 

He  reported  as  follows :  Right  leg,  one  round  nodule  tnree 
inches  in  diameter,  raised,  hard,  nonulcerated  over  the  inner 
side  of  the  calf.  Left  leg.  a  line  of  seven  nodules  on  the 
crest  of  the  tibia  extending  from  the  tubercle  to  the  malle- 
oli. These  were  firm,  nonulcerated  and  not  movable  over  the 
bone.  Ten  similar  nodules  were  scattered  over  the  outer 
side.  One  nodule  was  situated  over  the  inner  head  of  the 
gastrocnemius,  and  over  the  inner  side  a  firm  blue  ulcer- 
ated mass  three  inches  wide  extended  from  two  inches  below 
the  tubercle  of  the  tibia  to  the  internal  malleolus.  Microscop/c 
examination  of  sections  from  a  number  of  these  nodules  show- 
ed small,  round-celled  sarcoma.       (See  Fig.  4.) 


Fig.   4. 


The  interest  attached  to  the  spontaneous  disapix-'aruncc  of 
malignant  growths  becomes  more  intense  as  authentic  cases 
in  the  literature  multiply.    The  above  case  is  presented  in  tuil 
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detail,  as  every  case  should  be  which  deals  with  a  question  of 
such  great  importance  and  one  which  may  be  subject  to  much 
doubt  and  criticism.  From  the  evidence,  however,  in  the  above 
report,  we  must  conclude : 

First. — That  so  far  as  our  pathology  can  determine,  the 
case  was  one  of  undoubted  malignant  growth. 

Second. — That  the  nasal  tumor  completely  and  spontane- 
ously disappeared. 

Third. — That  several  metastatic  growths  completely  and 
spontaneoulsy  disappeared. 

Fourth. — That  several  metastatic  growths  markedly  retro- 
gressed. 

A  careful  search  through  the  literature  reveals  reports  of 
disappearing  tumors  of  various  characters.  Those  present- 
ing characteristics  of  malignant  growths  are  not  numerous, 
and  particularly  do  we  find  the  clinical  diagnosis  of  malig- 
nant tumors  without  a  convincing  histologic  report.  That 
the  clinical  evidence  should  not  be  considered  as  proof  posi- 
tive is  admitted  by  all,  but  on  the  other  hand  the  microscopic 
diagnosis  may  also  be  open  to  question.  Commenting  upon 
the  cases  of  Senger,  reported  later,  in  which  tumors  exhib- 
iting all  the  microscopic  appearance  of  cancer  disappeared, 
Freeman  (1)  states  that  Senger  "agrees  with  Gussenbauer 
that  they  were  probably  not  true  sarcomata,  the  clinical  evi- 
dence being  perhaps  more  trustworthy  than  the  microscopic 
in  such  cases." 

It  is,  therefore,  contended : 

First,  that  clinical  and  microscopic  evidences  should  agree 
and  be  indisputable,  and 

Second,  that  one  may  accept  the  diagnosis  of  either  clini- 
cian or  pathologist,  providing  these  are  of  recognized  ability 
and  authority. 

Cases  Recorded. 

J.  Gregg  Smith  (2)  reports  three  cases. 

1.  Patient,  male  25  years.  Sent  to  hospital  June  1st,  1889. 
Intestinal  obstruction.  Solid  tumor  as  large  as  cocoanut  oc- 
cupying left  iliac  region.  Intestines  adherent  to  it.  Sarcoma 
was  diagnosed.  Intestinal  evacuation  and  drainage.  Enter- 
ostomy in  lower  ileum.  Feces  passed  through  artificial  open- 
ings for  two  weeks,  then  began  to  appear  per  rectum.  At 
end  of  six  months  artificial  opening  was  closed.     No  tumor 
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could  be  felt  through  the  parietes,  and  at  time  of  operation 
the  finger  in  incision  felt  only  adhesions.  Patient  recovered, 
and  after  four  and  one-half  years  is  well. 

2.  Widow,  aged  50.  October  20,  1889,  after  gradually  in- 
creasing weakness  for  some  time,  had  first  noticed  swell- 
ing in  abdomen  (umbilical  region),  adherent  to  skin  and 
movable  with  parictics.  November  8th  operation.  Two 
drachms  of  muco-pus  lying  under  skin  of  umbilicus  was  evacu- 
ated. No  sinus  discovered.  Tumor  explored,  and  by  reason 
of  adhesions  removal  was  not  attempted.  Growth  believed 
to  be  cancerous,  and  hopeless  prognosis  given.  Gradual  loss 
of  strength  and  flesh,  sallow  complexion,  no  pain,  no  eleva- 
tion of  temperature.  Patient,  however,  began  to  improve. 
A  sinus  discharged  pus  for  a  year,  ceased  six  months  and  then 
returned.     Healed  finally.     Patient  seems  entirely  recovered, 

3.  Nursemaid,  19  years.  Entered  hospital  January  9th, 
1892,  complaining  of  general  weakness  for  six  months  past. 
Had  noticed  swelling  on  right  side  of  abdomen  which  grad- 
ually increased  in  size.  Tumor  solid  and  size  of  eight  months 
pregnant  uterus.  January  11th  growth  exposed  by  incision 
four  inches  in  length.  Adhesions  between  growth  and  pari- 
etes separated.  All  present  believed  growth  malignant,  and 
as  it  adhered  behind  and  at  the  top  under  the  ribs  and  with 
unmovable  organs,  operation  was  abandoned.  January  19th 
wound  began  to  gape,  and  soon  a  fecal  fistula  formed,  through 
which  for  three  months  all  the  feces  passed,  while  the  tumor 
gradually  decreased.  May  1st  opening  closed.  May  6th 
wound  was  found  quite  healed.  June  21st  patient  entirely 
well  and  has  so  continued. 

Remarks. — The  author  by  a  process  of  elimination  concludes 
that  all  three  of  these  cases  were  malignant  growths  which 
spontaneously  disappeared.  The  only  authority  for  his  diagnosis 
was  the  clinical  ai)pearance,  the  fact  that  upon  section  of  Case 
2  the  mass  presented  a  gray,  glistening  appearance  similar  to 
that  of  sarcoma,  and  the  opinon  of  others  present  at  the  oper- 
ation. 

Barker  (.3)  reports  a  case  of  tumor  which  he  believes  to 
have  been  sarcoma  situated  under  the  angle  of  the  right  jaw. 
Upon  operation  tumor  was  so  firmly  attached  to  the  trans- 
verse process  of  the  vertebra  that  the  operation  was  abandoned. 
Four  years  later  the  entire  growth  had  disappeared. 

G.  M.  Smith    (1),  after  speaking  of  the  very   few  reports 


838  SARCOMA  OF  THE  NOSE. 

and  the  difficulty  of  niakins^  an  exact  diagnosis,  reports  the 
following  case : 

W.  R.  C,  aged  52.  gardener.  Admitted  to  hospital  in  March, 
1894.  First  noticed  swelling  at  angle  of  right  jaw  in  May. 
No  syphilis,  tuberculosis  or  former  lesion.  Growth  was  removed 
and  found  to  be  encapsulated,  but  firmly  attached  to  masseter 
and  other  structures,  two  inches  by  one  in  diameter.  !Micro- 
scopically  small  round  cells  were  the  chief  constituent,  and 
there   was   little   stroma.     Wound   healed. 

In  August.  1S9.5.  readmitted,  because  of  smooth,  firm  lobu- 
lated  swelling  involving  parts  behind  and  beneath  the  angle 
of  jaw  (right  side)  and  extending  downward  anteriorly  to 
the  sternomastoid.  Slight  pain.  Considered  a  recurrence, 
and  operation  decided  upon.  Growth  similar  to  former,  but 
extended  deeply  into  the  neck  and  was  adherent  to  the  pre- 
vertebral muscles.  It  was  found  impossible  to  remove  tumor. 
Wound  plugged  with  gauze.  Wound  healed  by  granulation 
in  three  weeks.  Patient  left  hospital  for  two  or  three  weeks. 
On  his  return  tumor  had  decreased  in  size.  Four  and  one-half 
months  after  operation  there  api)eared  no  trace  of  the  swell- 
ing, but  there  was  a  small,  hard  gland  on  opposite  side  of 
neck. 

In  February,  ISlKi,  a  circular  ulcer  appeared  upon  fauces 
and  right  tonsil. 

Treatment. — lodid  of  potassium,  which  was  of  little  avail. 
However,  under  no  special  treatment  but  rest  in  bed  and  anti- 
septic washes,   the  malignant   looking  ulcer  disappeared. 

In  July,  1896,  patient  was  suffering  with  "round  lump  just 
beneath  his  left  ear,  firm,  pigmented  and  increasing  in  size." 
Abdominal  walls  were  tense  from  the  presence  of  ascites. 
Edema  of  limbs  and  scrotum.  Several  subcutaneous  nodules 
on  arms  and  legs.  Diagnosis  of  malignant  growth  made  and 
the  case  seemed  hopeless.  In  seven  weeks'  time  edema  began 
to  disappear  and  gradually  left  an  apparently  healthy  abdo- 
men. Meanwhile,  lump  on  neck  began  to  increase,  and  in 
December  it  was  as  large  as  an  orange,  fungating,  soft  and 
dark  rcddisn.  Frequently  bled  from  the  foul  cauliflower-like 
excrccences  with  which  it  w-as  covered.  Removal  of  this 
large  superficial  tumor.  Its  base  was  indurated  and  the  deep 
structures  of  neck  were  involved.  No  attempt  made  to  re- 
move this.  "Some  attempts  at  healing  took  place."  How- 
ever, in  groins,  forearms  and  legs,  several  lumps  were  present 
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which  presented  all  the  appearances  of  sarcomatous  deposits. 
Microscopic  examination  showed  small,  round  cells  with 
numerous  blood  vessels  and  very  little  stroma.  The  subcu- 
taneous nodules  rapidly  developed  in  size  and  number.  Death. 
No  post-mortem. 

Remarks. — The  author  believed  that  the  primary  lesion  was 
a  lymphosarcoma  at  the  ani^le  of  the  jaw.  After  extirpation, 
it  recurred,  and  after  unsuccessful  attempt  at  removal  spon- 
taneously disappeared.  The  ulcer  on  tonsil  and  the  ascites  seem- 
ed clearly  malignant,  yet  recovery  was  made  from  both.  Author, 
therefore,  has  the  belief  that  from  the  microscopic  examina- 
tion, the  clinical  features  and  the  termination  bv  numerous 
pigmented  tumors  is  strong  evidence  in  favor  of  "the  whole 
cycle  of  events  being  malignant." 

Dwight  (T))  reports  an  apparently  benign  tumor  which  dis- 
appeared, but  mentions  two  cases  of  Sir  James  Paget.  One  mul- 
tiple medullary  sarcoma  occurring  on  the  neck  and  in  the 
axi'.la.  A  large  mass  over  one  deltoid  suppurated  and 
sloughed,  during  which  process  the  other  growths  disappear- 
ed. The  man  recovered  and  enjoyed  good  health  for  some 
time,  but  recurrence  took  place  and  ihe  patient  died.  The 
other,  medullary  cancer  of  an  undescended  testis.  The  tumor 
was  very  large  and  disappeared.  Recurred  four  times  before 
death   resulted.      Both   cases   were   confirmed   microscopically. 

Bennett   ((>)   relates  the  following  nine  cases: 

1.  Female,  aged  30.  Tumor  in  abdomen,  right  side,  im- 
mediately below  liver.  Mass  gradually  increased.  Emacia- 
tion and  cachexia.  Abdomen  opened  and  liver  and  omentum 
appeared  to  be  involved.  A  portion  was  excised  for  micro- 
scopic examination  and  subsequently  reported  to  be  a  typical 
specimen  of  mixed  and  spindle-celled  sarcoma.  Xo  removal 
save  as  stated  above,  and  prognosis  considered  grave.  In 
eighteen  months,  however,  tumor  had  vanished  and  jxitient 
was  healthy. 

2.  Female,  aged  .")2  years.  Melanotic  sarcoma  of  the  sole 
of  the  foot  which  was  excised.  A  few  months  later  recurrence 
and  amputation.  Two  months  later  small  blackish  tumors  ap- 
peared on  thighs  and  increased  to  the  number  of  sixty-two. 
Microscopic  examination  showed  them  to  be  typical  "round- 
celled  sarcoma  without  pigment."  Consultation  was  held  and 
no  operation  was  decided  upon.  Six  months  later  she  pre- 
sented but  three  nodules  and  later  was  entirelv  healthv. 
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3.  Another  case  almost  identical  with  No.  2. 

4.  Male,  48  years.  A  tumor  thought  to  be  a  hydroce'.e 
had  existed  for  nine  years  and  unchanged  in  size  for  seven. 
Trocar  inserted  without  result.  Later,  by  means  of  a  large 
trocar  and  canula,  some  tissue  was  secured  for  examination. 
Diagnosis  was  sarcoma,  confirmed  by  microscope.  Castra- 
tion postponed  and  within  six  months  growth  had  disap- 
peared. 

5.  Another  case  identical  with  No.  4,  except  that  diagnosis 
was  not  confirmed  by  microscopic  examination. 

6.  In  this  and  the  following  case,  the  diagnosis  was  made 
from  clinical  characteristics.  Patient  middle-aged  man. 
Emaciation  and  cachectic  appearance.  Abdominal  section 
showed  orange  sized  mass  involving  pylorus,  together  with 
nodules  in  omentum  and  around  liver.  Gastrojejunostomy 
performed.  Rapid  recovery  from  operation,  and  tumor  after 
five  years  is  imperceptible. 

7.  Female,  of  middle  age.  Large  tumor  in  lower  part  of 
neck.  Sallow.  Below  the  tumor  on  right  side  was  a  large 
glandular  mass.  Operation  believed  not  to  be  justified,  but 
all  physicians  who  made  examination  thought  tumor  malig- 
nant. A  few  months  later  mass  began  to  shrink  and  finally 
disappeared   with  consequent  restoration  of  health, 

8.  In  this  case  an  encephaloid  carcinoma  was  removed 
from  the  testicle  of  a  man  40  years  of  age.  This  was  followed 
by  a  tumor  being  found  near  liver.  Patient's  condition  grew 
gradually  worse  and  fatal  termination  was  thought  inevita- 
ble. Disappearance  within  six  months  and  restoration  to 
health. 

9.  Unmarried  woman,  3G  years  of  age,  with  scirrhous  car- 
cinoma of  left  mamma.  Removal  three  years  later,  seemed 
to  be  involvement  of  right  breast  and  consequent  removal. 
Soon  after  second  operation,  hard  nodules  appeared  along  scar 
of  first  operation  wound,  followed  by  others  in  the  skin,  which 
appeared  typical.  She  paid  no  attention  to  these,  and  seems 
now  healthy. 

RcDiarks. — Of  these  nine  cases,  Cases  6  and  7  are  open  to 
question.  The  clinical  characteristics  were,  however,  dis- 
tinctly conclusive. 

D'Arcy  Powers  (7)  reports  five  vanishing  tumors,  three  of 
which  he  believes  to  have  been  malignant. 

1.     Male,  21  years.    Tumor  situated  between  umbilicus  and 
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pubes,  size  of  a  cocoanut.  Could  be  felt  per  rectum.  Incision 
was  made  through  the  Henea  alba,  but  tumor  was  too  firmly 
attached  to  be  removed.  Incision  was  closed  and  patient  left 
hospital  with  no  noticeable  decrease  in  its  size.  Three  months 
later  tumor  had  entirely  disappeared. 

Author  believes  tumor  to  have  been  sarcomatous,  basing 
belief  on  rapid  growth,  firm  connection  with  pelvic  bones,  pro- 
gressive loss  of  weight  and  appearance  of  tumor  at  the  ex- 
ploratory incision. 

2.  Male,  54  years.  Emaciation.  Tumor  in  abdomen  just 
below  liver.  Exploratory  incision  showed  that  on  account 
of  adhesions,  growth  could  not  be  removed.  Four  months 
later,  tumor  had  disappeared.  Several  months  later,  however, 
he  died  from  jaundice,  and  autopsy  showed  malignant  growth 
at  head  of  pancreas. 

3.  Patient,  24  years.  Following  blow  on  head,  tumor  de- 
veloped, subsequently  followed  by  six  or  eight  others  in  dif- 
ferent parts  of  head.  Still  another  developed,  which  was  re- 
moved. Microscojiic  examination  showed  it  to  be  a  fibrosar- 
coma. The  others  disappeared  siX)ntaneously,  but  patient 
nevertheless  succumbed. 

_  In  summing  up,  the  author  states :  "  In  a  cancer,  such  a 
disappearance  (spontaneous)  seems  to  be  quite  inconceiva- 
ble, unless  we  assume  the  disease  to  be  one  of  an  infective 
character,  in  which  the  result  as  measured  by  the  growth,  is 
in  direct  proportion  to  the  amount  of  poison  absorbed  or  man- 
ufactured within  a  body  which  is  more  or  less  predisposed  to 
its  action." 

D'Aguanno  (8)  discusses  the  question  of  the  disappearance 
of  malignant  tumors,  and  refers  to  the  fact  that  Ziegler  be- 
lieves this  impossible  and  that  the  disappearance  is  only  tem- 
porary, resulting  in  later  new  development.  Their  partial  dis- 
appearance is,  however,  observed.  lie  relates  the  case  of  a 
boy  aged  13,  where  a  malignant  tumor  disappeared.  The 
author's  conclusions  are  as  follows: 

"1.  The  reduction  or  spontaneous  disappearance  of  growth 
may  occur  with  regard  to  tumors  of  the  pharynx  and  naso- 
pharyngeal si)ace  as  elsewhere. 

2.  This  retrogressive  feature  takes  place  not  only  in  cases 
of  benign  tumors,  or  for  adenoid  vegetations  where  it  is  the 
rule,  but  also    in  case  of  tumors  of  malignant  nature  whether 
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they  take  their  origin  in  the  conective  tissue  or  originate  in 
the  epithehal  tissues. 

3.  This  retrogressive  process  occurs  most  often  (outside 
of  the  cases  of  parasitic  infection)  through  alterations  of  the 
stroma  of  the  vascular  walls  of  the  tumor  and  their  contents. 

Plenio  (9)  reports  the  case  of  a  patient  22  years  of  age, 
famale.  Hereditary  antecedents  negative.  Two  years  before 
had  noticed  a  "thickness"  under  the  skin  over  the  right  gluteal 
muscle  which  had  during  the  last  eight  months  spread  to  the 
inguinal  region.  Tumors  increased  in  size  rapidly.  In  Sep^ 
tember,  1883,  patient  was  brought  to  hospital  and  physical 
examination  showed  well-nourished,  well-built  woman ;  there 
was  an  enormous  tumor  over  the  right  gluteal  muscles ;  the 
skin  could  not  be  moved  over  the  mass  easily  and  in  the 
center  was  colored  blue.  Tumor  was  of  very  hard  consistency. 
Measurements  were  from  the  spine  to  the  os  sacrum  39  cm., 
oppositely  26  cm.  Another  tumor  of  hard  consistency  was 
found  in  the  inguinal  region.  Diagnosis  was  made  of  sarcoma. 
On  following  day  the  small  tumor  was  removed,  but  it  ap- 
peared impossible  to  remove  the  larger  growth  entire,  though 
some  adhesions  were  broken  up  and  a  part  removed.  Prognosis 
was  given  as  very  grave.  Preparations  of  salicylic  acid  were 
used.  (Microscopic  examination  of  the  excised  part  of  tumor 
showed  it  to  be  a  melanosarcoma.)  Patient  contracted  pneu- 
monia, and  as  this  disease  left  her  the  tumor  gradually  de- 
creased in  size.  December  6th  there  was  but  an  "infiltration 
palpable."  During  the  year  1884  the  growth  entirely  disa]>- 
peared,  appetite  returned  and  general  state  of  health  was  nor- 
mal. In  1885  patient  was  again  seen;  was  eight  months  preg- 
nant, and  in  perfect  health. 

Warthin  and  Si)itsk'y  (10)  have  related  a  number  of  vanish- 
ing tumors  of  non-malignant  character  reaching  the  following 
conclusions : 

pirst. — That  in  spite  of  skillful  clinical  observation,  the  ulti- 
mate behavior  of  a  tumor  is  seldom  to  be  determined  except 
by  microscopic  examination,  and  that  many  seeming  malig- 
nant neoplasms  are  taken  to  be  such  when  really  they  are  but 
the  outcome  of  an  inflammatory  condition. 

Second. — That  j^robably  no  true  neoplasm,  malignant  in 
nature,  ever  disappeared  except  through  retrograde  changes 
induced  into  itself  through  infection  of  the  tumor  tissue,  or 
through  aiTections  or  infections  of  other  parts  of  the    body 
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having-,  by  reason  of  toxins,  practically  the  same  effect.  To 
this  there  are  extremely  rare  exceptions  in  which  the  disap- 
pearance of  the  growth  takes  place  by  r.n  egress  or  by  retro- 
grade processes  over  those  of  growth. 

Third. — We  must  look  to  the  inflammatory  process,  acute 
or  chronic,  for  the  explanation  of  the  appearance  or  disap- 
pear nee  of  these  masses  of  tissue,  which  before  and  even  dur- 
ing exploration  appear  to  be  actual  new  growths. 

Watson  (11)  relates  the  following:  Patient,  a  woman  aged 
3(),  presented  a  large  pendulous  tumor  attached  to  left  side  of 
the  back  ;  growth  presented  the  appearance  of  a  lipoma  under- 
going degeneration.  Growth  was  removed  and  several  inde- 
pendent microscopic  examinations  showed  it  to  be  a  mixed 
round  and  spindle-cell  sarcoma.  A  week  after  operation, 
wound  u'cerated  and  tumor  rapidly  reappeared,  quickly  reach- 
ing to  former  size.  The  growth  was  so  extensive  that  its  thor- 
ough removal  was  considered  impossible.  After  a  time  the 
tumor  began  to  decrease  end  gradually  shrank,  and  the  wound 
entirely  cicatrized.  One  year  after  operation,  the  patient  was 
in  excellent  health,  the  tumor  was  less  prominent  and  hung  as 
a  loose  sack  of  skin.  Except  for  the  ulceration,  no  inflamma- 
tory phenomena  presented  themselves  locally  after  the  opera- 
tion. 

Remarks. — The  fact  that  ulceration  occurred  and  was  ac- 
comi)anied  by  fever  offers  an  explanation  of  the  disappearance 
of  the  sarcoma  in  this  case.  The  author  quotes  Wyeth  as  hav- 
ing pointed  out  the  value  of  infection  as  a  cure  in  sarcoma. 

Randolph  (1"2)  presents  a  patient,  male,  aged  43.  Three 
years  before ,  there  appeared  on  the  posterior  aspect  of  the  left 
forearm,  about  the  junction  of  the  u])per  and  middle  thirds, 
a  small  nodule  beneath  the  skin,  which  was  movable  and  pain- 
less. The  mass  grew  for  six  months,  remained  stationary  then 
until  two  weeks  before  operation,  when  it  exhibited  signs  of 
inflammatory  reaction.  The  mass  was  excised  and  two  weeks 
U.ter  the  wound  had  healed  by  i)rimary  union.  There  is  no 
evidence  of  recurrence. 

Patholoi^ic  Report. — The  mass  is  flattened,  slightly  elliptical, 
l^x2-)4  inches.  It  has  no  cai)sule  but  has  an  envelojie  which 
is  derived  from  the  surrounding  connective  tissue.  ( )n  secti<in 
it  presents  a  grayish  white  api>earance,  comi)osed  of  dry  friable 
fibrous  material. 
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His  conclusions  are: 

First — That  a  sarcomatous  growth  started  in  the  subcutane- 
ous coiuiective  tissue. 

Second — That  it  grew  steadily  for  six  months  and  then  for 
some  unknown  reason  became  arrested. 

Third — That  a  necrosis  or  atrophy  of  the  cells  of  the  tumor 
took  place. 

Fourth — That  later  the  inactive  tissue  began  to  act  as  an 
irritant  and  the  response  was  productive  of  inflammatory  pro- 
cess which  endeavored  to  remove  a  foreign  body. 

Fifth — The  very  abundant  presence  and  peculiar  change  of 
the  giant  cells  seem  to  show  that  the  function  of  these  cells  is 
an  absorptive  one.  In  the  discussion  Dr.  Stengel  said  that  he 
had  under  observation  a  patient  with  multiple  sarcoma  in 
which  the  tumor  at  times  disappeared.  It  was,  he  said,  diffi- 
cult to  understand  the  disappearance  of  carcinoma,  sarcoma 
and  tuberculous  growths. 

Dr.  Leonard  Freeman  (13)  makes  the  statement  that  fibrous 
cancers  of  the  breast  occasionally  undergo  spontaneous  cure, 
especially  in  old  women,  and  quotes  Billroth  and  Kaposi  (14), 
who  assert  that  superficial  epitheliomata  of  the  skin  sometimes 
heal  without  treatment.  He  relates  Stoerck's  case  of  epithe- 
lioma of  the  tonsil  which  disappeared  without  interference,  but 
in  which  recurrence  took  place  in  one  year.  He  also  records 
the  following  case: 

A  man,  aged  38,  giving  no  history  of  syphilis,  developed  a 
small,  superficial,  indurated  sore,  on  the  right  half  of  the  lower 
lip  at  the  mucocutaneous  junction.  After  partially  disappear- 
ing and  again  enlarging,  the  ulcer  finally  disappeared,  leaving 
a  slight  scar.  Less  than  a  year  afterwards  and  nearly  two 
years  from  the  beginning  of  the  disease  on  the  lip,  a  swelling 
was  noticed  in  the  right  submaxillary  region.  Nine  or  ten 
months  later  this  was  removed.  Local  recurrence  took  place 
within  three  weeks.  After  another  operation  the  growth  was 
temporarily  checked,  recurring,  however,  and  destroying  the 
patient.  Microscopic  examination  of  the  tumor  in  the  neck 
showed  typical  epithelioma. 

Freeman  concludes  that  although  microscopic  evidence  of 
the  cancerous  nature  of  the  original  ulcer  of  the  lip  was  want- 
ing, circumstantial  evidence,  presumably  the  development  of  a 
secondary  malignant  growth,  was  so  strong  as  to  admit  of  no 
reasonable  doubt. 
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Gaylord  and  Clowes  (15)  have  found,  in  addition  to  the 
above  cases,  the  following: 

Senger  (16).  Epithelioma  of  the  tongue  with  complete  dis- 
appearance, leaving  nothing  but  a  scar  in  the  mucosa.  No  re- 
currence one  year  later. 

Crosbie  (17).  Cancer  of  the  lip  in  which  the  diagnosis  of 
malignancy  was  confirmed  by  pathologic  examination.  After 
a  small  portion  was  removed  by  scissors  the  remaining  disap- 
peared entirely. 

Gould  (18).  A  woman  presented  a  typical  scirrhous  cancer 
of  the  breast,  which  was  removed,  and  upon  microscopic  exam- 
ination the  diagnosis  was  confirmed.  Later,  recurring  nodules 
were  found  around  the  scar.  She  was  considered  inoperable 
and  although  symptoms  of  metastatic  growths  elsewhere  de- 
veloped to  a  considerable  extent,  these  all  finally  disappeared. 
The  patient  gained  flesh  and  returned  to  apparent  health.  The 
skin  nodules  as  well  as  an  enlarged  gland  in  the  axilla  and 
neck  all  disappeared. 

Rotter  (19).  A  case  of  malignant  adenoma  of  the  rectum 
followed  by  spontaneous  healing.  Diagnosis  was  confirmed  by 
microscopic  examination  by  Orth.  Rectum  was  extirpated, 
recurrence  took  place,  the  diagnosis  of  which  was  again  con- 
firmed by  the  microscope.  There  were  numerous  curettings, 
each,  however,  followed  by  such  rapid  recurrence  that  the 
patient  was  finally  discharged  incurable  April  18,  181)6.  In 
July,  1896,  Rotter  again  examined  the  case  and  was  surprised 
to  find  all  evidence  of  tumor  absent,  the  growth  having  ap- 
parently completely  disappeared.  Death  occurred  three  years 
later  from  metastasis. 

Tripier  (20)  reports  two  cases  of  sarcoma,  the  diagnosis  of 
one  being  doubtful.  The  other  was  a  case  of  numerous  nod- 
ules in  theepitrocllear  and  epicondylian  region  of  both  limbs 
with  numerous  nodules  elsewhere.  Microscopic  examination 
of  one  nodule  was  positive.  At  last  examination,  six  years 
later,  the  patient  was  in  apparently  good  health,  tumors  hav- 
ing completely  disappeared. 

Ilormann  (21).  Chorion  carcinoma  of  the  uterus  with 
mctastatis  in  the  vaginal  wall.  Microscopic  diagnosis  was 
made  by  Albrecht.  Numerous  curettings  were  done  but  no 
radical  operation.  The  patient  became  pregnant  and  was  de- 
livered at  term  followed  by  normal  return  of  menses.     Three 
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years  after  first  examination  all  evidence  of  liniKir  had  disivj^-  » 
peared,  ])atient  beinj:^  in  apparent  good  lierdth. 

Noble  (22).  Chorion  carcinoma  with  ])artial  removal 
through  hysterectomy.  Sixteen  months  after  operation  patient 
presented  every  appearance  of  qood  hea'th  and  careful  exami- 
nation tailed  to  show  an\'  evidence  of  tumor.  1  )ia,!.;nosis  in  this 
case  was  confirmed  h\   the  microscope. 

T.ittauer  (V."5).  v^oft  ncnlule  in  the  uterus.  Scraping's 
showed  ejjilhelial  proliferation.  Xo  operation  was  performed. 
Examinations  of  scrapings  of  second  curetting  was  negative. 
One  year  after  curettage,  patient  was  entirelv  well. 

I'deishmann  (2^).  Xodule  on  vaginal  wall  and  enlarged 
uterus.  Xodule  was  removed  and  uterus  curetted.  Micro- 
scopic diagnosis  was  chorion  cancer.  Ten  months  later,  no  evi- 
dence of  tumor  could  he  detected. 

\"on  Franque  (2.")).  Case  of  chorton  cancer.  Diagnosis  con- 
firmed by  microscope.  lUerus  curetted,  followed  by  restora- 
tion to  complete  health. 

Langhans  (2(5).  \'aginal  nodule,  recurrence  after  removal. 
Nodu!e  finally  broke  down  and  healed  spontaneously.  Micro- 
scopic examination  positive.  Complete  recovery  ten  months 
later. 

In  view  of  the  authentic  cases  reported  above  and  of  the 
animal  experiments  beginning  with  those  of  Wehr  in  1883, 
down  to  those  of  Gaylord  and  Clowes,  it  must  be  conceded  that 
undoubted  cases  of  malignant  growths  disappear  spontane- 
ously. 

As  to  the  nature  of  the  process  involved,  the  ])eculiarities  or 
causes  for  the  same,  we  must  turn  to  further  investigations  of 
the  pathologist.  The  clinician  c;.n  only  report  clinical  facts, 
hut  it  is  to  the  laboratory  that  we  nnist  look  for  causes. 
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LIX. 

MIDDLE   EAR    SU FIGURATION   AS   AN   ETIOLOGIC 
FACTOR    IN    RETROPHARYNGEAL   ABSCESS. 

By  E.  I  .  IIoLMKS,  M.  D., 

BOSTON. 

The  frequency  with  which  suppurative  processes  in  the 
middle  ear  extend  into  the  mastoid  cells,  and  occasionally 
from  these  into  the  cranial  cavity  above  and  the  dii^astric 
fossa  below,  is  g-enerally  well  known.  Judgins:  by  experi- 
ence, and  a  study  of  the  literature,  the  invasion  forward  into 
the  pharyngeal  structures  is  exceedingly  rare.  Indeed,  retro- 
pharyngeal abscess  in  the  adult  from  any  cause  is  a  rare 
condition. 

The  formation  of  pus  with  the  accompanying  changes  in 
the  mucous  membranes  of  the  mastoid  cells,  causes  pressure 
upon  and  a  general  stasis  within  the  vessels  nourishing  both 
the  mucous  membranes  and  the  bony  framework  of  the  whole 
mastoid  area.  The  only  natural  drain  of  the  mastoid  cells 
is  the  aditus,  which  is  situated  at  the  top  of  the  cavities 
when  the  head,  is  near  the  upright  or  horizontal  position,  and 
at  the  best  is  small,  and  offers  a  poor  channel  for  the  dis- 
charge of  thick  pus.  The  maintenance  of  a  free  circulation 
is  an  important  factor  in  the  prevention  of  a  destructive  pro- 
cess, as  well  as  in  the  repair  of  an  injured  tissue.  For  this 
reason  all  suppurative  processes  are  given  early  surgical  treat- 
ment. 

It  is  evident  that  in  the  structures  behind  the  ear  we  have 
favorable  conditions  for  a  destructive  process  whenever  there 
is  septic  invasion,  and  the  reason  why  the  destructive  pro- 
cesses so  rarely  advance  forward,  is  likely  that  the  Eusta- 
chian tube  and  pocket  which  lodge  the  tensor  tympani  mus- 
cle give  free  drainage,  which  not  only  liberates  the  irritating 
secretions,  but  avoids  pressure  upon  the  local  circulation.  We 
can  understand  how  through  adhesions  and  the  formation 
of  granulation  and  polypoid  tissue,  or  other  new  growth, 
the  drainage  of  the  anterior  jwrtion  of  the  middle  ear  can 
be  interfered  with,  or  entirely  blocked. 
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If  there  is  a  suppurative  process  under  these  conditions, 
the  Eustachian  tube,  if  patent,  may  care  for  the  secretions, 
and  thus  extensive  disease  be  avoided.  When,  however,  the 
tube  also  becomes  obliterated,  there  is  no  reason  why  the 
suppuration  should  not  advance,  here  producing  necrosis  of 
surrounding  tissue,  as  it  does  in  other  localities ;  and  this 
is  probably  what  does  take  place  in  the  few  cases  which 
advance  and  form  abscess  cavities  behind  and  about  the 
pharngeal  wall. 

Even  where  there  is  a  blocked  Eustachian  tube  and  tissue 
within  the  middle  ear  retarding  the  drainage  of  pus,  the  dis- 
eased area  is  so  small  that  only  a  small  amount  of  secretion 
would  be  likely  to  form,  and  that  so  slowly,  that  only  rarely 
would  it  produce  much   pressure. 

While  it  is  evident  that  we  have  in  the  tissue  behind  the 
ear  most  favorable  conditions  for  the  advance  of  a  suppu- 
rative process,  there  is  only  very  rarely  present  the  conditions 
necessary  for  the  advance  forward  of  such  a  process. 

In  the  second  centur}^  Galen  referred  to  a  case  of  retro- 
pharyngeal abscess.  So  far  as  I  can  learn,  one  of  the  earli- 
est reports  of  cases  was  by  Abercrombie  (1),  who  in  1819 
described  three  cases  as  observed  in  children.  In  1850,  Flem- 
ing (2)  reported  two  cases.  Henoch  during  1850  and  1851 
(3)  published  a  report  of  cases.  The  elder  Bokai  (4)  in 
three  different  papers  reported,  in  all,  129  cases.  They  were 
all  observed  at  the  Children's  Hospital  at  Pest  between  1854 
and  1876.  His  son  (5)  took  up  the  work  and  reported  138 
cases  of  his  own.  There  are  a  large  number  of  writers  who 
have  reported  one  or  more  cases,  but  when  we  search  for  re-  ■ 
ports  of  retropliaryngcal  abscess  in  the  adult,  we  are  im- 
pressed by  the  comparatively  few  cases  which  have  been  re- 
corded. 

As  it  is  not  my  purpose  to  discuss  the  general  subject  of 
retropharyngeal  abscess,  I  shall  mention  only  those  cases  re- 
ported as  occurring  in  the  adult,  as  both  cases  which  I  re- 
port in  this  paper  were  in  adults  and  of  aural  origin. 

In  a  paper  presented  by  Watson  (6)  in  1903,  he  reported 
one  case  occurring  in  an  adult.  He  was  able  to  find  only 
16  other  cases  reported.  Among  these  were  the  cases  of 
Gunther,  Heald,  Syme,  Goodale,  Bosworth,  McCoy,  Moore, 
Lennox-Browne,  Fischer,  Duim  and  Shirley.  Besides  these 
I  have  been  able  to  find  the  case  of  a  man  46  years  of  age 
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reported  by  Levestine  (7),  one  of  an  adult  by  Petrunti,  one 
by  Downie  (8).  of  a  woman  79  years  of  a^e,  one  by  Cheyne 
(9)  in  an  adult  42  years  of  age,  one  by  De  Blois  (10)  of  a 
man  27  years  of  age.  one  by  Berg  (11)  in  an  adult,  sup- 
posed to  of  tubercular  origin,  and  one  by  Allen  (12) 
in  a  man  38  years  of  age.  Lennox-Brown  says  that  in 
his  clinics  he  sees  twice  as  many  cases  in  adults  as  children, 
but  he  gives  no  statistics. 

Both  Bokai.  senior  and  junior,  mention  the  ear  when  speak- 
ing of  etiology,  but  they  included  no  such  cases  in  their  sta- 
tistics, nor  did  they  report  the  aural  conditions  existing  in 
their  reported  cases.  Huber  (14).  in  reporting  cases,  men- 
tions one  which  ruptured  into,  and  discharged  from,  the  ex- 
ternal ear. 

Oppenheimer  (15)  in  his  paper  upon  the  etiology  of  retro- 
pharyngeal abscess,  speaks  of  the  possibility  of  the  retro- 
pharyngeal glands  becoming  infected  from  a  suppurative  pro- 
cess in  the  middle  ear. 

Klug  (16)  reported  a  case  of  aural  origin,  with  erosion 
of  the  carotid  artery.  Urbano  Melzi  rojiortcd  a  case  of  a 
child  2  years  of  age,  who  had  a  retropharyngeal  abscess  which 
he  considered  of  aural  origin. 

Weil  (17)  states  that  suppuration  of  the  tympanic  cavity 
in  children  is  not  an  infrequent  cause  of  retroi)haryngcal  ab- 
scess. He  also  reports  a  case  of  a  child  who  died,  where  the 
post-mortem  showed  extension  from  ear  into  retropharyngeal 
abscess. 

In  reply  to  250  cards  of  inquiry,  addressed  to  ear,  nose 
and  throat  surgeons,  147  reported  as  never  having  seen  a 
case  of  retropharyngeal  abscess  due  to  middle  ear  sui)pura- 
tion,   ten   reported   as   having  seen   one   or   more   cases. 

Hoi)ing  that  the  discussion  of  this  paper  will  be  taken  up 
bv  many  of  the  gentlemen  who  have  so  kind'.y  submitted  their 
reports,  and  that  then  we  can  find  there  are  sufficient  facts 
to  prove  beyond  reasonable  doubt  that  all  belong  in  these 
statistics,  I  submit  them  as  they  were  presented  to  me. 

Dr.  Chevalier  Jackson  reported  as  follows :  "  My  notes 
on  retropharyngeal  abscess  are  imperfect,  but  as  I  have 
thought  for  many  years  that  the  frccpiency  of  otitis  media 
as  the  primary  pus  focus  is  overlooked,  I  have  rather  full 
notes  of  twelve  cases  associated  with  (and  probably  second- 
ary to)  purulent  otitis  media.     In  six  of  the  cases,  ear  trouble 
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had  not  been  noticed  until  I  searched  for  it;  in  four  cases  it 
had  been  noticed,  but  was  not  considered  of  consequence ; 
in  only  two  was  its  true  etiologic  significance  recognized.  In 
four  of  the  six  unrecognized  cases,  no  discharge  was  escap- 
ing from  the  canal,  the  drum  membrane  being  healed  or  un- 
perforated.  In  three  of  the  cases,  the  otitis  media  might  be 
called  chronic;  nine  were  acute.  The  primary  diseases  which 
preceded  the  otitis  were :  scarlatina,  four ;  measles,  two,  diph- 
theria, two ;  influenza,  two ;  rhinitis,  one ;  unknown,  one. 
Three  showed  evidence  of  hereditary  syphilis. 

The  pus    organisms    found    in    the    pus    of    the    abscesses 
were : 

Streptococcus,     pure 4 

Staphylococcus.     " 1 

Streptococcus      |       .      .  „ 
Staphylococcus    j 

Pneumococcus    1 

Not  examined  "i 

(Approximately) 

Ages:     Two  years. 
Three      " 
Four        "    . 
Two 
Two 
One 

Ten         months. 
Fifteen 

Six 

T<( 
wo 

Two 

Fourteen     " 

Average  about  eighteen  months. 

Sex:     Eight  were  females,  four  males. 

One  abscess  burst  spontaneously  before  my  arrival;  one 
burst  during  digital  examination  ;  one  asphyxiated  the  patient 
before  my  arrival;  nine  were  incised.  Two  were  tracheoto- 
mized,  one  for  a  complicating  perichondritis,  and  one  because 
breathing  had  stopped  during  digital  examination.  Both  of 
these  cases  recovered.  Of  the  twelve  cases,  two  died,  one  of 
asphyxia  before  my  arrival  and  one  of  sepsis." 
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Dr.  A.  E.  Crockett  has  seen  five  cases,  one  of  which  was 
reported  a  year  ago  in  a  paper  on  "Thrombosis  of  vSinus  and 
Jugular." 

Dr.  Robert  E.  Moss  has  seen  three  cases,  two  males,  40 
and  Go  years  of  age ;  one  female,  26  years.  Both  men  had 
mastoid  operations. 

Dr.  F.  B.  Sprague  saw  a  woman  30  years  of  age  in  Polit- 
zer's  clinic,  who  had  retropharyngeal  abscess  due  to  ear  ex- 
tension. He  is  also  treating  a  man  30  years  old  for  the  same 
condition. 

Dr.  J.  J.  Thomas  operated  on  a  girl  of  7  years  of  age  in 
whom  a  middle  ear  suppuration  had  extended  into  naso- 
pharynx.     Perfect   recovery   after   incision. 

Dr.  S.  H.  Lutz  reports  case  of  female,  2  years  old.  He 
mcised  abscess  and  child  left  hospital  in  five  or  six  days. 

Dr.  D.  C.  Green,  Jr.,  operated  on  girl  3^  years  oM  for 
retropharyngeal  abscess,  which  w^as  undoubtedly  due  to  mid- 
dle ear  inflammation. 

Dr.  E.  W.  Day  saw  a  man  IS  years  of  age  who  had  middle 
ear  suppuration  since  childhood.  Patient  was  in  dying  con- 
dition when  first  seen,  and  as  there  seemed  to  be  obstruction 
to  breathing,  a  digital  examination  of  throat  was  made,  and 
a  large  retropharyngeal  abscess  found.  Opened  with  finger. 
Patient  died,  although  no  pus  entered  larynx. 

Dr.  J.  A.  Stucky  has  seen  a  3-year-old  girl  who  had  retro- 
pharyngeal abscess  due  to  an  acute  middle  ear  suppuration. 
Opened  with  finger.'    Child  made  perfect  recovery. 

Dr.  Thomas  Hubbard  rejwrts  the  following  case :  A  man, 
55  years  of  agee.  O.  M.  P.  A.  Neglected.  Mastoid  suppu- 
ration. Bezold  perforation.  Pus  burrowed  toward  pharynx 
and  discharged  spontaneously.  No  operation  other  than  in- 
cison  over  mastoid  allowed.  Patient  died  from  exhaustion 
and  general  septicemia. 

In  making  a  diagnosis,  we  have  the  same  conditions  to  dif- 
ferentiate as  with  retropharyngeal  abscess  from  any  other 
cause.  Perhaps  the  most  important  thing  to  eliminate  is 
aneurism.  Fortunately,  the  condition  is  very  rare,  comes 
on  slowly,  without  the  septic  symptoms,  and  usually  shows 
more  swelling  and  bulging  of  tonsil  and  soft  palate.  The 
pillars  of  the  pharynx  are  usually  carried  forward  and  inward 
to  a  more  marked  degree  than  in  retropharyngeal  abscess. 

A  marked,  deep,  cervical  cellulitis,  a  new  growth,  or  an 
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injected  and  swollen  gland  might  be  mistaken  for  a  collec- 
tion of  pus.  In  these  conditions  we  would  get  no  fluctua- 
tion. 

Whenever  we  find  a  retropharyngeal  abscess  with  the  his- 
tory of  a  chronic  discharging  ear  on  the  same  side,  we 
should  at  least  consider  the  ear  condition  as  a  possible  etio- 
logic  factor.  If  possible,  a  probe  should  be  passed,  and  the 
anterior  portion  of  the  middle  ear  explored.  In  the  second 
case  I  report,  the  probe  not  only  detected  bare  bone  but  was 
pressed  forward  into  a  cavity,  and  upon  removal  considera- 
ble pus  escaped. 

Although  we  are  all  familiar  with  the  general  anatomy  of 
the  pharynx,  of  the  anterior  wall  of  the  middle  ear,  and  of 
the  superficial  relations  of  the  triangles  in  the  neck,  there 
may  be  some  doubt  of  the  relations  between  these  areas.  I 
found  when  operating  upon  the  first  case,  that  I  was  not 
quite  sure  about  how  many  important  structures  might  be 
located  between  these  areas.  The  large  vessels  could  be  dis- 
tinctly felt  by  the  finger,  but  the  nerves  could  not  be  thus 
located,  and  I  was  afraid  I  might  wound  or  destroy  one  or 
more  of  these. 

In  reviewing  the  anatomy  of  this  area  I  will,  for  conven- 
ience, begin  with  the  pharyngeal  wall,  a  region  with  which 
we  are  all  familiar.  Here  just  below  the  mucous  membrane 
are  the  three  pharyngeal  constrictors,  with  their  aponeuroses 
forming  the  walls  of  the  pharyngeal  tube.  These  muscles 
are  so  arranged  that  the  superior  is  overlapped  by  the  middle, 
and  the  middle  by  the  inferior.  This  muscular  tube  is  at- 
tached above  to  the  pharyngeal  spine  of  the  basilar  process 
of  the  occipital  bone,  the  posterior  portion  of  the  mylohyoid 
ridge  of  the  inferior  maxilla,  the  side  of  the  base  of  the 
tongue,  the  pterygomaxillary  ligament,  the  lower  third  of  the 
posterior  Iwrdcr  of  the  internal  pterygoid  plate,  and  the  ham- 
ular  process  of  that  plate.  Below  it  is  attached  to  the  pos- 
terior part  of  the  side  of  the  cricoid  cartilage  behind  the  crico- 
thyroid muscle,  to  the  inferior  cornu,  the  oblique  line  and  the 
superior  lx)rdcr  of  the  alae  of  the  thyroid  cartilage.  It  also 
attaches  to  the  stylohyoid  ligament,  the  little  horn  and  the 
whole  upper  surface  of  the  great  horn  of  the  hyoid  bone. 
Directly  behind  this  muscular  tube  are  the  anterior  vertebral 
muscles  and  the  lymi)liatic  glands,  but  at  either  side  is  an  area 
somewhat   prismatic   in   shape   which   is  of   much    interest   to 


654  ETIOLOGY  01?  retropharynceal  abscess. 

our  present  study.  Above  is  the  lower  surface  of  the  pos- 
terior portion  of  the  temporal  bone,  the  fibrous  floor  of  the 
Eustachian  tube  and  a  small  posterior  portion  of  the  great 
wing  of  the  sphenoid  bone.  Through  this  bony  superior 
boundary  pass  the  internal  carotid  artery,  the  internal  jug- 
ular vein,  the  middle  meningeal  artery  and  the  pneumogas- 
tric,  glossopharyngeal,  hyjwglossal  and  inferior  maxillary 
nerves.  The  anterior  and  outer  boundary  is  made  by  the 
ramus  of  the  inferior  maxilla  and  the  outer  pterygoid  plate. 
Posteriorly,  the  bony  landmark  is  the  styloid  process  of  the 
temporal  bone.  There  is  no  fixed  lower  boundary  to  this 
space,  and  pus  can  dissect  as  far  as  and  into  the  mediastinum. 
The  internal  pterygoid  muscle  occupies  much  of  the  antero- 
external  space.  Between  this  muscle  and  the  ramus  of  the 
inferior  maxilla  are  the  internal  maxillary  artery  and  the 
dental  nerves  and  vessels.  There  is  considerable  cellular  tis- 
sue between  the  anterior  portion  of  this  muscle  and  the 
superior  constrictor  of  the  pharynx.  This  cellular  tissue  offers 
less  resistance  to  dissecting  pus,  and  heVe  we  wouM  expect 
to  find  its  first  appearance  when  coming  from  the  anterior 
portion  of  the  tympanum. 

A  cross  section  at  about  the  level  of  the  tip  of  the  mastoid 
shows  the  following  relations :  Near  the  median  line  the 
pharyngeal  muscles  are  in  contact  with  the  prevertebral  mus- 
cles. Only  a  few  lymphatics  are  between  them.  We  find  that 
the  pharyngeal  tube  curves  forward,  and  at  either  side  is  an 
area,  somewhat  triangular  in  shape  when  thus  viewed,  in 
which  are  situated  the  following  structures : 

Posteriorly  is  the  internal  jugular  vein,  just  at  the  inside 
of  this  is  the  pneumogastric  nerve,  slightly  anteriorly  and 
internally  is  the  internal  carotid  artery.  These  are  surround- 
ed by  firm  fibrous  tissue.  To  the  outside  and  just  in  front 
of  the  internal  jugular  vein  is  the  tip  of  the  styloid  process, 
and  the  beginning  of  the  styloglossus,  stylopharyngeus  and 
stylohyoid  muscles.  In  front  of  this  is  usually  found  a  por- 
tion of  the  parotid  gland,  which  dips  dce[)ly  into  the"  neck 
at  this  area.  A  short  distance  in  front  and  to  outside  of  the 
internal  carotid  artery  is  the  external  carotid  artery.  In  this 
locality  is  also  situated  the  hypoglossal  and  glossopharyngeal 
nerves.  P.etween  these  structures  and  the  pharyngeal  mus- 
cles is  an  area  of  loose  connective  tissue,  in  which  are  a  num- 
ber of  veins.    At  the  level  of  the  vault  of  the  pharynx,  which 
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is  also  the  level  of  the  bony  wall  of  the  Eustachian  tube  and 
that  of  the  bone  liable  to  be  attacked  in  extension  of  mid- 
dle ear  disease,  we  also  find  situated,  just  in  front  and  to  outside 
of  this  triangular  space,  the  inferior  maxillary  division  of 
the  fifth  nerve,  the  middle  and  small  meningeal  arteries,  the 
auriculotemporal  nerve  and  its  two  roots  about  the  menin- 
geal artery  and  some  of  the  branches  of  the  internal  max- 
illary artery.  It  is  imix)rtant  to  remember  the  relation  of  the 
pneumogastric,  the  glossopharyngeal  and  the  hypoglossal 
nerves. 

The  pneumogastric  nerve  is  to  outside  of  the  internal 
carotid  artery  and  between  this  and  the  internal  jugular  vein. 
It  is  in  a  common  sheath  with  these  vessels,  and  is  not  liable 
to  injury.  The  glossopharyngeal  nerve  leaves  the  cranial  cav- 
ity through  the  jugular  foramen.  It  passes  obliquely  downward 
and  forward,  between  the  internal  jugular  vein  and  the  car- 
otid artery ;  crossing  the  latter  obliquely  it  passes  about  the 
muscles  attached  to  the  styloid  process,  and  from  here  lies 
upon  the  middle  constrictor  of  the  pharynx,  just  below  the 
lower  border  of  the  body  of  the  inferior  maxilla. 

The  hypoglossal  nerve  leaves  the  cranium  through  the  an- 
terior condyloid  foramen  and  descends  nearly  vertically 
toward  the  angle  of  the  jaw.  It  is  internal  to  the  carotid  artery 
and  internal  jugular  vein.  It  passes  forward  and  between 
these,  and  finally  about  the  posterior  belly  of  the  digastric 
muscle.  It  passes  around  the  occipital  artery,  and  over  the 
external  carotid  and  facial  arteries.  Near  the  great  horn 
of  the  hyoid  bone,  it  crosses  over  the  superior  laryngeal  nerve. 

The  bone  liable  to  be  involved  in  a  necrotic  extension  from 
the  middle  ear  is  just  in  front  and  to  outside  of  the  great 
vessels  as  they  pass  through  the  base  of  the  skull,  and  just 
in  back  of  the  meningeal  artery  and  inferior  maxillary  nerve. 
The  distance  between  these  structures  is  only  about  half  an 
inch.  In  exploring  this  area,  the  finger  is  carried  through 
the  pharyngeal  opening,  and  then  directed  outward,  point- 
ing toward  the  external  auditory  canal.  The  large  vessels 
can  be  felt  just  in  back  and  to  inside,  and  are  a  good  guide 
to  the  region  we  wish  to  insi)ect. 

When  there  is  a  formation  of  retropharyngeal  abscess  from 
a  i)revious  sui)purativc  process  in  the  ear,  the  chances  are  that 
we  have  not  only  soft  necrotic  tissue  but  also  diseased  and 
broken-down  b<»ne.     This  necrotic  bone  (kniands  the  attention 
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of  the  operator,  for  unless  it  can  be  removed  the  chances  are 
that  there  will  not  be  satisfactory  results  followinj^'-  the  oper- 
ation, any  more  than  there  are  when  such  conditions  are  not 
eliminated  durini;  the  mastoid  or  any  other  operation  where 
bony  structures  are   involved. 

We  find  a  diversity  of  opinion  among  good  operators  as 
to  the  best  methods  of  reaching  and  treating  retropharyngeal 
abscess.  Burkhardt  (17)  of  Stuttgart  in  1888  described  a 
method  for  external  operation,  and  he  strongly  advocated  his 
method  in  a  very  excellent  paper.  He  advised  an  incision  in 
front  of  the  sterno-cleido-mastoid  muscle,  and  at  level  of  the 
larynx.  The  thyroid  vessels  are  carried  backward,  and  the 
larynx  forward,  and  the  incision  carried  into  the  deep  retro- 
pharyngeal area.  In  this  locality  the  carotid  gives  off  no 
branches,  and  the  incision  is  below  the  hypoglossal  and  glosso- 
pharyngeal nerves. 

Chiene  of  Edinburgh  (18)  advocates  making  an  incision  from 
the  mastoid  proceess  downward,  just  back  of  the  sterno-cleido 
muscle.  Then  by  direct  dissection  reach  the  styloid  process, 
with  the  muscles  and  ligament-like  fascia ;  from  this  the  dis- 
section is  carried  inward  and  upward  into  the  retropharyn- 
geal space.  Those  who  advocate  the  external  routes  are 
apparently  about  equally  divided  as  to  the  choice  of  these 
two  methods.  The  advantage  claimed  for  the  external  oper- 
ation is  that  a  thoroughly  aseptic  operation  can  be  performed 
only  in  this  manner,  that  diseased  tissue  can  be  removed 
without  haste  and  without  danger  of  materials  entering  the 
larynx.  This  may  be  true  when  dealing  with  broken-down 
glands  (tubercular),  but  when  the  infection  has  come  from 
the  ear  the  chances  are  that  the  same  pyogenic  organisms  are 
present  in  the  abscess  which  are  present  in  the  ear  and 
pharynx.  In  this  case  the  pharyngeal  wound  can  care  for 
and  resist  infection  as  well  as  if  not  better  than  the  tissues 
about  the  incision  in  the  neck. 

Unless  there  has  been  extension  into  the  cervical  structures, 
the  majority  of  the  operators  are  inclined  to  open  these  ab- 
scesses through  the  pharyngeal  wall.  Although  I  made  a  free 
opening  through  pharyngeal  wall,  and  through  the  ear,  and 
obtained  a  profuse  discharge  from  both,  it  was  necessary  to 
perform  a  secondary  operation  upon  one  case,  and  that  from 
the  outside,  as  the  pus  continued  to  dissect  downward  and 
outward.    The  diseased  bone  is  at  such  depth  that  it  is  prac- 
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tically  possible  to  explore  it  only  by  the  sense  of  touch,  and  the 
usual  external  openings  offer  no  better  opportunity  than  the 
pharyngeal  incision. 

This  area  of  disease  in  the  petrous  bone  is  at  the  level  of 
the  condyle  of  the  jaw.  The  space  between'  the  ramus  of 
the  jaw  and  the  mastoid  process  is  very  narrow  at  the  best. 
The  styloid  process  with  the  attached  muscle  is  in  this  space, 
and  obscures  the  area  of  the  disease.  The  only  way  in  which 
direct  inspection  of  this  area  can  be  obtained  and  still  save 
the  articulation  of  the  inferior  maxilla  is  by  incising  the 
ramus,  and  then  rotating  the  upper  ])ortion  upward,  outward 
and  backward.  Even  by  this  procedure,  we  have  to  sever  a 
portion  of  the  masseter  and  internal  pterygoid  muscles.  The 
hemorrhage  is  hard  to  control,  and  the  resulting  deformity  is 
likely  to  be  marked.  The  parotid  gland  would  be  liable  to 
be  injured,  and  there  would  be  considerable  loss  of  power  of 
mastication. 

Were  it  not  for  preserving  the  articulation  of  the  maxilla, 
the  ideal  method  would  be  to  remove  the  condyle  of  the  max- 
illa, and  the  anterior  wall  of  the  external  auditory  canal.  By 
this  procedure  the  important  vessels  and  nerves  could  be 
avoided,  and  if  a  given  case  refused  to  heal  after  the  other 
means  had  been  tried  and  should  there  be  signs  of  necrotic 
bone,  this  operation  might  become  necessary. 

There  is  still  another  avenue  of  attack,  and  that  is  through 
the  cranial  cavity,  and  of  course  would  only  be  resorted  to 
in  case  there  were  unmistakable  signs  of  cerebral  invasion  of 
the  suppurative  process.  A  trephine  could  be  made  just  abov< 
and  in  front  of  the  external  auditory  canal  where  by  elevat- 
ing the  dura  the  anterior  i)ortion  of  the  petrous  ])ortion  of 
the  temporal  bone  could  be  exposed  and  explored,  and  any 
diseased  portion  removed. 

The  first  case  of  retropharyngeal  abscess  due  to  extension 
from  the  middle  ear  which  came  under  my  care  was  Mary 
McD.,  age  14,  who  was  admitted  to  the  Boston  City  Hospital, 
June  21,  1900.  She  gave  a  good  family  history,  with  the  ex- 
ception of  having  lost  one  brother  with  i)ulmonary  tubercu- 
osis.  Her  personal  history  was  comj^iaratively  free  from  dis- 
ease, having  had  measles  at  4  years.  The  only  other  trouble 
was  a  discharge  from  left  car.  This  began  when  she  was 
a  small  child.  The  discharge  had  varied  much  in  character 
and  amount,  but  tlure  had  been  no  particular  annoyance,  ex- 
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cept  from  the  disagreeable  odor.  This  had  been  at  various 
times  separated  by  long-  intervals  of  comparative  freedom 
from  symptoms.  Present  history:  Four  days  ago,  began 
with  a  severe  pain  in  and  about  left  ear,  extending  into 
throat  and  lasting  for  twenty-four  hours.  Later,  pain  was 
worse  in  left  side  of  face.  Three  days  ago,  throat  began  to 
swell,  and  neck  was  swollen  on  outside.  For  two  days  has 
been  very  hard  to  swallow,  and  breathing  has  been  rather 
difficult,  lias  been  worse  to-day,  and  therefore  came  to  hos- 
pital. The  j)atient  was  a  fairly  large  and  well-nourished  girl, 
but  presented  the  appearance  of  marked  sepsis.  The  tem- 
perature was  103°,  the  pulse  120°.  The  left  side  of  face 
was  swollen,  especially  at  angle  of  jaw  and  below  ear.  The 
sterno-cleido  muscle  was  tense.  The  deep  vervical  glands 
on  left  side  were  much  enlarged.  Both  pupils  were 
normal.  Lungs  and  heart  were  normal.  Left  audi- 
tory canal  w-as  much  swollen,  and  there  was  very  foul- 
smelling  pus  in  canal.  There  was  much  granulation  tissue 
in  the  middle  ear,  and  it  was  impossible  to  see  the  general 
landmarks.  A  fine  aural  probe  detected  areas  of  bare  bone. 
I  tried  to  direct  probe  into  the  Eustachian  tube,  but  was  not 
successful,  as  the  anterior  portion  of  the  tympanum  seemed 
filled  with  soft  iK)lypoid  tissue. 

Examination  of  throat  showed  a  marked  swelling  of  the  pos- 
terior pharyngeal  wall,  mostly  on  the  left  side,  the  lateral  wall 
was  pushed  forward,  carrying  the  left  tonsil  with  the  pillars 
forward.  Had  it  not  been  for  the  pharyngeal  swelling,  it  would 
have  been  very  easy  to  mistake  the  condition  for  a  periton- 
sillar abscess.  The  mucous  membrane  of  the  right  side  of 
pharyn.x  was  of  a  dark  red  color  and  swollen,  but  that  cov- 
ering the  pronounced  swelling  was  dark  (bluish)  red,  almost 
a  black,  more  like  that  covering  the  base  of  tongue  when  there 
is  a  marked  varicose  condition  of  the  lingual  veins.  I  was 
much  impressed  by  this  dark  color,  as  was  Dr.  Taylor,  the 
house  surgeon.  Before  I  examined  the  case  he  told  me  that 
the  throat  was  black  in  color.  This  dark  color  was  proba- 
bly due  to  a  venous  stasis  caused  by  pressure  on  the  veins 
relieving  this  area.  There  was  a  wound  in  the  palate  which 
Dr.  Taylor  had  made  in  the  l)elief  that  he  would  reach  pus, 
as  he  was  of  the  opinion  that  we  had  a  peritonsillar  abscess 
which  had  extended  backward. 

Palpation  showed  a  tense,  non-pulsating  but  fluctuating  mass 
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on  the  left  posterior  j^haryngeal  wall,  which  extended  at  least 
as  low  as  the  upper  rim  of  the  glottis.  It  took  up  the  whole 
lateral  wall  of  the  pharynx,  pushing  the  left  tonsil  far  for- 
ward. The  tonsil,  however,  showed  very  little  if  any  swell- 
ing. 

I  advised  an  immediate  operation  for  both  oi>ening  the 
pharyngeal  abscess  and  removing  the  granulation  tissue  in  the 
middle  ear.  I  did  not  propose  performing  a  thorough  exen- 
teration upon  the  ear,  as  I  felt  the  gravest  condition  was  the 
large  collection  of  pus  in  the  throat,  and  as  the  patient's  con- 
dition was  rather  poor,  the  pulse  being  weak,  and  the  gen- 
eral appearance  being  that  of  profound   sepsis. 

The  ear  was  cleaned  with  a  sterile  solution,  followed  by 
one  of  mild  corrosive  sublimate.  Fearing  that  a  trache- 
otomy might  be  necessary,  the  neck  was  cleansed  and  a  cor- 
rosive pad  applied.  The  patient  took  ether  without  trouble, 
and  was  placed  in  a  semi-Trendlenberg  position,  with  the  head 
held  to  the  left  side.  The  tongue  was  caught  by  a  tenaculum 
forcejis  and  carried  forward  out  of  the  mouth,  which  was 
opened  as  far  as  possible,  and  this  was  sufficient  to  give  fairly 
good  space  for  operating.  To  avoid  a  too  sudden  escape  of 
pus,  I  made  an  incision  about  1-3  of  an  inch  in  length  above 
and  to  the  left  of  the  median  line.  Fully  three  ounces  of  a 
rather  dark  colored,  foul  smelling  pus  was  immediate  evac- 
uated. The  odor  was  similar  to  that  found  in  a  gangrenous 
appendix.  The  incision  was  now  enlarged  by  inserting  blunt 
scissors  and  then  spreading  the  blades.  In  this  m:.nner  an 
opening  sufficient  to  admit  the  finger  was  obtained.  I  could 
not  reach  the  bottom  of  the  cavity,  but  could  distinctly  feel 
the  great  vessels,  and  while  carrying  the  finger  upward  and 
backward  it  came  in  contact  with  rough  bare  bone.  I  now 
passed  a  probe  beside  the  finger  and  demonstrated  its  contact 
with  bone  to  those  assisting  in  the  operation.  A  very  fine 
probe  was  used,  and  while  moving  it  carefully  over  this  area 
it  entered  a  sinus  and  through  this  into  the  middle  ear.  I  now 
passed  a  i)robe  into  the  external  auditory  canal,  and  was  able 
to  make  contact  with  the  one  which  was  passed  from  the 
throat.  With  a  ring  curette,  as  much  of  the  soft  granulation 
tissue  was  removed  from  the  middle  ear  as  possible,  and  with 
the  index  finger  of  the  left  hand  in  contact  with  tiie  ex- 
posed and  necrotic  bone  in  the  al)scess  cavity,  I  gently  re- 
moved with  the  small  middle  car  curette  with  a  curved  shank, 
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a  little  at  a  time,  the  brittle  bone,  until  the  curette  could  be 
felt  with  the  fino:cr.  This  was  carried  as  far  as  I  dared,  and 
until  the  bone  was  apparently  much  less  brittle.  A  large 
abdominal  probe  was  then  passed  through  the  throat  and  out 
of  the  ear.  It  was  a  question  whether  to  make  an  external 
incision  so  that  the  deeper  portion  of  the  abscess  cavity  could 
be  inspected  and  more  thoroughly  cleansed,  or  to  trust  to  the 
drainage  already  made.  The  pulse  was  130  and  not  of  too 
good  tension,  and  as  much  time  had  already  been  taken  in 
the  operation  it  seemed  best  to  cleanse  the  cavity  of  debris 
and  await  developments.  The  cavity  was  thoroughly  cleansed 
with  sterile  water,  and  a  drainage  tube  passed  through  aud- 
itory canal  into  the  abscess  cavity.  The  pharyngeal  open- 
ing was  packed  with  iodoform  gauze.  June  23,  the  following 
day,  the  patient  had  made  a  good  recovery  from  ether,  the 
pulse  was  96,  the  temperature  fluctuated  between  100°  and 
104°,  as  shown  by  accompanying  chart.  There  was  profuse 
discharge  through  the  tube,  and  also  into  throat.  The  pack- 
ing was  removed  from  the  throat,  the  wound  thoroughly 
cleansed  and  a  fresh  iodoform  packing  inserted.  The  throat 
was  sprayed  every  two  hours  with  antipyrin  and  Dobell's 
solution. 

On  June  24,  the  second  day  after  the  operation,  the  cellu- 
litis of  neck  had  extended  over  left  side  of  face.  The  left 
eye  was  nearly  closed.  The  lower  neck  had  become  swollen, 
the  whole  resembling  somewhat  that  of  erysipelas.  At  angle 
of  the  jaw  and  below  the  ear  was  a  swelling  which  showed 
fluctuation.  Pressure  on  this  did  not  force  pus  through  channels 
already  made.  It  seemed  advisable  to  give  vent  to  this  col- 
lection of  pus,  and  another  operation  was  advised.  The  patient 
was  again  etherized,  and  an  incision  made  just  in  front  of 
the  stcrno-cleido  mastoid.  After  retracting  the  skin  the  fascia 
was  found  to  be  tense,  and  as  soon  as  this  was  severed  pus 
of  the  same  character  as  that  found  in  the  other  abscess  was 
evacuated.  This  pus  had  dissected  into  the  area  of.  the 
sui)crior  cervical  triangle.  This  cavity  was  alxjut  the  size  of 
a  dove's  eg^,  and  a  probe  with  which  I  was  exploring  the 
walls  passed  into  the  abscess  cavity  above,  and  was  passed  into 
the  throat  through  the  pharyngeal  opening.  The  cavity  was 
cleansed  with  a  dull  curette  and  packed  with  gauze,  and  a 
perforated  rubber  tube  inserted.  June  25,  the  day  following 
the  conditions  were  apparently  improved,  patient   felt  much 
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more  comfortable,  had  called  for  food  and  had  swallowed 
three  egg'-nogg's.  The  nutrient  enemata  which  she  held  very 
poorly  were  stopped.  There  was  much  pus  coming  from  the 
tube  in  ear,  and  also  passing  through  the  pharyngeal  tube  into 
throat.  There  was  almost  none  escaping  from  the  cervical 
wound.  Twenty-four  hours  later,  as  there  was  so  little  dis- 
charge from  the  cervical  wound,  the  gauze  was  removed.  The 
swelling  of  face  and  lower  cervical  area  was  very  much  less, 
and  the  general  conditions  were  much  improved.  The  patient 
was  losing  the  marked  septic  appearance.  By  June  28,  the  cel- 
lulitis of  the  face  w^as  nearly  gone.  There  was  only  slight  dis- 
charge from  the  cervical  wound,  and  the  discharge  from  ear, 
though  considerable,  was  less  than  at  first.  The  patient  was 
taking  considerable  liquid,  and  was  gatning  much  in 
strength. 

There  was  nothing  of  importance  to  note  again  until  July 
2,  when  the  tube  was  removed  from  the  external  opening. 
The  pharyngeal  opening  was  becoming  small,  but  consider- 
able pus  Wc.s  removed  each  day  when  the  cavity  was  cleansed. 
There  was  considerable  granulation  tissue  in  middle  ear  which 
was  removed  by  curette. 

July  9.  The  pharyngeal  wound  was  entirely  closed ;  the 
discharge  from  ear  being  thick,  a  solution  containing  papain 
and   .2  of  1%  of  HCl  was  given  to  use  three  times  a  day. 

July  21.  There  has  been  constant  improvement,  the  dis- 
charge has  steadily  become  less  and  much  thinner ;  at  pres- 
ent it  is  more  like  serum  in  appearance.  The  patient  is  dis- 
charged from  the  hospital  to  report  at  the  out  patient  depart- 
ment  for   treatment. 

She  was  treated  at  the  O.  P.  D.  for  a  few  days,  and  then, 
feeling  so  well,  stopped  coming.  I  saw  patient  again  in 
January,  1902,  when  she  visited  the  Boston  Dispensary,  to  learn 
if  anything  could  be  done  to  improve  her  hearing.  The  mi  1- 
dle  ear  was  perfectly  dry,  and  had  the  whitish  appearance  of 
ci)iderniis.  A  probe  could  not  enter  the  Eustachian  tube.  The 
hearing  was  poor;  could  hear  watch  on  contact,  I'olitzcr's  acu- 
meter  alxnit  three  inches.     The  ."iC  forks  were : 
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On  November  8,  1900,  Dr.  McDonald  of  Brookline,  who 
was  takino-  a  clinical  course  with  me  at  the  Boston  City  Hos- 
jiital  when  I  operated  upon  the  case  just  reported,  brou^^ht  a 
patient.  Miss  Annie  W.,  to  the  St.  Elizabeth's  Hospital  for 
examination  of  her  throat.  She  was  26  years  old  and  had 
always  been  well,  except  for  a  suppuration  in  the  ri^ht  ear, 
which  she  had  been  annoyed  by.  ofif  and  on.  since  a  baby. 
Her  father  and  mother  were  both  alive  and  in  f^ood  health. 
Three  brothers  and  four  sisters  had  always  been  in  good 
health.  She  had  had  attacks  of  pain  in  the  right  side  of 
throat  at  various  times  for  the  past  three  years.  Several  phy- 
sicians, both  in  and  out  of  hospitals,  had  examined  the  throat, 
and  told  her  there  was  nothing  in  the  throat  to  be  found, 
and  the  pain  was  probably  reflected  from  the  ear,  or  from 
some  tooth.  A  spur  had  been  removed  from  the  right  side 
of  nose  at  the  IJoston  Dispensary  two  years  before,  in  hope 
that  this  was  the  cause  of  the  jiain  located  in  the  throat. 
Al)out  October  23,  she  had  another  attack  of  the  same  pain, 
located  in  the  right  side  of  the  throat.  There  were  several 
attacks  of  chilliness  but  no  rigor,  followed  by  what  she  called 
fever  turns.  She  consulted  a  physician,  who  advised  her  to 
have  a  tooth  extracted.  This  was  the  right  inferior  twelve- 
year  molar,  which  had  been  cariosed  for  some  time.  Two 
days  later  she  had  the  tooth  removed,  but  was  not  relieved  for 
four  days.  Following  this  there  was  a  cessation  of  pain  for 
three  days,  when  it  began  to  be  more  severe  than  at  any 
other  time.  There  was  a  distinct  chill,  and  marked  weak- 
ness. Dr.  McDonald  was  called  to  see  patient  and  found 
her  with  a  pulse  of  94,  and  a  temperature  of  101.8°.  This 
was  in  the  morning  of  November  2.  Examination  showed 
nothing  in  the  throat.  The  right  car  was  filled  with  foul 
thick  pus,  and,  after  syringing,  the  internal  wall  was  found 
to  be  covered  with  granulation  tissue.  There  was  tenderness 
in  front  of  car  and  back  of  angle  of  jaw.  This  he  thought  due 
to  inllammation  in  the  ear,  and  ordered  In  it  sterile  douches 
every  hour.  At  8  o'clock  in  the  evening,  the  temperature 
was  10,3.4°  and  patient  appeared  much  worse,  but  Dr.  Mc- 
T\)nald  said  he  could  find  no  signs  of  trouble  in  the  throat. 
He  prescribed  calomel  followed  by  salts,  and  applied  heat 
in  form  of  poultices  in  front  of  the  ear.  Following  day,  the 
temperature  was  lower,  and  the  pain  and  other  symptoms 
seemed  relieved.    The  treatment  of  ear  was  continued.     There 
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was  apparent  improvement  for  two  days,  when  there  was 
another  exacerbation.  During  this  attack,  no  new  symptoms 
or  signs  presented,  and  in  48  hours  there  was  considerable 
improvement.  On  the  morning  of  November  8,  there  began 
to  be  more  pain,  and  the  patient  was  brought  to  the  hospital, 
where  I  saw  her  at  about  11  o'clock  in  the  morning.  She 
had  a  temperature  of  100.8°.  There  was  no  external  swell- 
ing visible,  but  pressure  into  space  between  angle  of  jaw  and 
the  mastoid  process  caused  pain,  and  there  was  induration 
which  we  could  both  distinguish.  When  the  mouth  was  open- 
ed there  was  more  pain,  yet  it  was  opened  without  much 
apparent  effort.  Both  tonsils  were  rather  large  and  follicu- 
lar. The  whole  pharynx  was  of  a  darker  red  color  than 
normal,  but  I  could  see  no  apparent  swelling.  When  the 
finger  was  used  there  was  a  distinct  difference  in  the  two 
sides,  the  right  was  much  more  tense,  but  there  was  noth- 
ing to  suggest  fluctuation,  and  had  I  not  seen  the  other  case 
so  recently  I  would  not  have  given  much  thought  to  the  idea 
of  a  retropharyngeal  abscess.  The  right  ear  showed  consider- 
able swelling  of  external  canal,  and  a  firm  polypoid  mass 
was  in  the  anterior  portion  of  the  tympanum.  A  probe  came 
in  contact  with  bare  l)one  in  the  attic,  yet  I  could  not  carry 
it  anteriorly  about  the  granulation  mass.  I  advised  an  ex- 
enteration under  ether,  as  the  ear  had  been  suppurative  for 
years  and  as  the  hearing  was  nil.  The  patient  would  not  con- 
sent to  this,  but  was  willing  to  stand  some  pain  if  I  could 
use  cocain  and  curette  the  soft  granulation  mass  away. 
Therefore,  after  cleansing  the  ear,  a  cocain  and  anilin  oil 
solution  was  dropped  in  and  allowed  to  remain  for  ten  min- 
utes. I  was  able  to  remove  quite  an  amount  of  this  granu- 
lation tissue  about  the  opening  of  the  Eustachian  tube,  but 
I  could  not  pass  probe  into  tube,  yet  considerable  pus  fol- 
lowed its  withdrawal.  The  curette  was  again  brought  into 
use,  and  more  granulations  removed.  Suddenly  there  was  a 
flow  of  about  a  drachm  of  pus.  As  the  pain  was  considera- 
ble and  the  patient  somewhat  faint,  no  more  was  done.  The 
ear  was  cleansed  and  a  wick  inserted.  The  patient  was  taken 
home  in  a  carriage.  Following  the  operation,  the  patient  got 
marked  relief  for  six  days,  when  in  the  evening  of  Novem- 
ber 14  there  was  a  distinct  rigor,  followed  by  pain  in  the 
back  and  limbs.  The  throat  again  began  to  be  very  sore. 
Dr.  McDonald  cleansed  car  and  used  probe,  hoping  to  give 
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relief,  but  g^ot  no  amount  of  pus.  The  following  morning 
there  was  visible  swelling  of  the  right  side  of  pharyngeal 
wall.  The  patient,  fearing  that  another  operation  would  be 
advised,  and  doubtless  hoping  to  save  expense,  did  not  wish 
me  to  be  called  to  the  house.  During  the  next  night,  how- 
ever, the  swelling  advanced  very  rapidly,  there  began  to  be 
some  obstruction  to  resi)ircition  and  there  was  much  alarm. 
I  was  called  on  the  following  morning,  November  10,  and 
found  that  we  had  a  swelling  of  the  pharyngeal  wall,  much 
more  marked  on  the  right  side.  The  swelling  was  very 
marked  above,  the  pharyngeal  wall  being  in  contact  with  the 
soft  palate.  The  patient  was  now  glad  to  submit  to  an  anesthet' 
ic,  but  made  me  promise  to  make  no  external  incision  unless 
forced  to  do  so.  The  breathing  was  much  obstructed,  and  prep- 
arations were  made  to  perform  a  hasty  tracheotomy,  if  neces- 
sary. After  begimiing  ether  administration  I  i)laced  a  Mc- 
Kenzie  forceps  back  of  the  epiglottis  and  then  sei)arated 
blades.  This  pressed  the  abscess  wall  backward  sufficiently 
for  a  freer  respiration.  The  operating  table  was  a  kitchen 
table,  so  the  patient  was  placed  in  a  Rose  position  and  the 
head  turned  to  the  right.  The  tongue  w-as  drawn  forward 
by  a  suture  passed  through  it.  I  first  made  a  small  incision 
through  the  pharyngeal  wall,  a  little  above  the  palatal  arch,^ 
having  first  lifted  the  jxilate  with  an  elevator.  A  large  amount 
of  pus  was  evacuated,  and  after  having  pressed  out  all  pos- 
sible, the  incision  was  enlarged  by  scissors.  The  forefinger, 
passed  through  the  opening,  was  carried  outw'ard  and  back- 
ward and  came  in  contact  with  bone.  A  probe  now  passed 
into  the  ear  was  easily  carried  through,  and  into  contact 
with  the  exploring  finger.  As  in  the  first  case,  I  removed 
considerable  bone  with  the  small  aural  curette,  and  passed 
a  small  perforated  tube  from  the  ear  into  the  abscess  cavity. 
As  the  i)haryngeal  opening  was  made  high  up.  I  did  not  pack 
this  with  gauze,  but  left  it  open.  The  patient  recovered  from 
ether  and  showed  marked  improvement  immediately.  There 
was  a  profuse  discharge  from  the  ear  for  the  first  forty- 
eight  hours.  The  cavity  was  cleansed  by  douching  through 
the  ear  with  a  boracic  acid  solution  three  times  a  day,  and 
the   solution   entered   the   throat  every  time. 

November  18.  Temperature  was  only  one  degree  high,  patient 
seemed  better  in  every  way,  and  was  practically  free  from 
pain.    The   pus   began  to  be  less  in  amount  and  much  thinner, 
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I  did  !iot  sec  the  i)atient  again  until  November  22,  for  there 
had  been  only  favorable  reports  from  Dr.  McDonald.  At 
this  visit,  I  found  the  pharyngeal  opening-  closed,  and  appar- 
ently no  swelling-.  There  was  some  soreness  u])()n  pressure 
by  the  exploring  finger.  There  was  only  a  moderate  amount 
of  pus,  and  we  removed  the  drainage  tube  from  the  ear. 
Orders  were  given  to  douche  the  ear  every  two  hours  during 
the  day  with  warm  boracic  acid  solution.  One  week  later 
patient  came  to  my  office  and  I  was  unable  to  pass  a  probe 
anteriorly  more  than  one-fourth  of  an  inch  beyond  the  middle 
ear.  I  tried  to  pass  cotton-tip])ed  bougie  from  pharynx 
through  Eustachian  tube,  but  could  carry  it  only  about  one- 
third  of  an  inch  into  the  tube.  This  led  me  to  believe  the 
tube  was  occluded.  This  I  found  to  be  the  case  about  a 
month  later.  I  gave  patent  a  solution  of  boracic  acid  and 
alcohol  with  calomel  to  use  in  ear  three  times  a  day.  The 
secretion  gradually  subsided  and  was  simply  of  a  serous 
nature  at  the  end  of  six  weeks.  I  did  not  see  patient  again 
for  seven  months,  when  the  car  was  dry.  I  could  make  out 
none  of  the  ossicles.  The  hearing  was  practically  nil  to  air, 
but  patient  informed  me  that  she  had  not  heard  with  that 
ear  for  several  years.  I  could  not  pass  bougie  nor  air  through 
the  Eustachian  tube. 

In  the  first  case.  Miss  McD.  had  had  a  suppurating  ear  for 
years  before  she  had  the  retropharyngeal  abscess,  and  there 
was  a  necrotic  process  extending  from  the  ear  to  the  abscess 
cavity.  Although  when  I  first  saw  her  the  abscess  was  thor- 
oughly developed  and  I  cannot  prove  that  the  abscess  was 
not  prior  to  the  ear  condition,  yet  with  the  clear  history  and 
the  marked  necrotic  condition  of  the  bone  in  the  anterior 
portion  of  the  middle  ear,  together  with  the  advanced  con- 
dition of  the  granulation  tissues,  I  am  positive  that  we  had 
an  extension   from  the  middle  ear. 

The  second  case,  developing  as  it  did  while  under  our  care, 
presented  no  doubt  as  to  the  etiology.  At  the  time  1  luet 
with  these  cases,  I  was  not  aware  of  the  extreme  rarity  of 
the  condition  and  was  in  hopes  to  meet  with  more  of  a  like 
condition.  Over  five  years  have  elapsed  since  seeing  the  last, 
and  I  have  not  seen  a  retropharyngeal  abscess  in  an  adult 
since.  Although,  judging  by  the  exjierience  of  others,  it  is 
doubtful  if  I  see  another  case  in  my  life,  these  cases  do 
sometimes  occur,  and  others  will  see    them.     For    this    pur- 
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pose,  I  hope  this  paper  may  be  of  vaKie.  and  also  by  directing 
our  attention  to  the  possibiHty  of  an  aural  disease  extending 
into  and  producing  a  pharyngeal  abscess,  lead  other  observers 
to  record  the  condition  of  the  ears  in  all  these  cases.  I  have 
been  surprised  to  find  that  in  the  reports  of  so  many  cases 
of  retropharyngeal  abscesses  in  children,  there  is  so  little  said 
in  regard  to  the  ears.  According  to  general  statistics  many 
of  the  children  reported  must  have  had  some  co-existing  aural 
disease. 

In  treating  a  subject  concerning  which  I  have  been  able 
to  find  so  little  in  the  literature,  and  with  the  personal  ex- 
perience of  but  two  cases,  I  realize  how  litt'e  I  have  from 
which  to  form  conclusions,  and  such  as  I  present  are  intend- 
ed to  stimulate  discussion,  and  add  new  interest  to  the  future 
study  of  this  subject. 

In  conclusion,  I  feel  justified  in  stating,  1st,  that  retro- 
pharngeal  abscess  in  the  adult  from  any  cause  is  a  very  rare 
condition ;  2nd,  that  middle  ear  disease  rarely  advances  for- 
ward ;  3rd,  that  when  this  has  occurred,  there  should  be  a 
thorough  removal  of  the  granular  and  necrotic  material  in 
the  ear,  and  a  free  incision  through  the  pharyngeal  wall,  after 
which  the  index  finger  should  be  placed  in  the  cavity  and 
act  as  a  guide  in  using  the  small  aural  curette  passed  through 
the  ear,  so  as  to  remove  as  much  of  the  necrotic  bone  as  pos- 
sible;  4th,  that  in  the  two  cases  just  reported,  this  proceed- 
ing with  external  opening  in  the  first  was  followed  by  per- 
manent relief;  oth,  that  the  external  routes  of  attack  are 
available,  and  perhaps  necessary  in  some  cases ;  but  all  of 
these,  with  the  exception  of  removing  the  condyle  of  the  jaw, 
offer  very  little  if  any  better  opportunity  to  inspect  or  attack 
the  bone  which  is  diseased  in  this  particular  condition. 
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THE  QUALITIES  OF  THE  SENSE  OF  SMELL.* 

By  Dr.  H.  Zwaardemaker, 

professor  of  physiology  in  the  university  of  utrecht. 

UTRECHT. 

At  present,  we  have  three  methods  of  examinini;'  the  (jiiaH- 
ties  of  the  sense  of  smell.  The  first,  which  was  presented  many 
years  ago  by  Frohlich,^  was  nsed  successfully  by  Aronsohn.^ 
It  consists  of  causing  fatigue  of  the  sense  of  smell  by  the  use 
of  some  odorous  substance,  and  in  this  condition,  it  is  tested 
to  determine  what  odors  are  no  longer  perceived,  what  are 
very  faint  and  what  are  perceived  in  the  usual  degree.  Those 
unperceived  are  regarded  as  related  to  the  fatiguing  odor. 
The  second  method  employs  mixing  conditions  and  simultane- 
ous compensation. •'*  Two  odors  of  weakened  intensity  are 
simultaneously  used,  and  it  is  determined  whether  they  mix 
or  whether  they  compensate  by  simultaneous  weakening.  In 
the  first  case,  the  qualities  are  regarded  as  related,  in  the  sec- 
ond as  opposed.  On  this  basis,  I  founded  my  "Mosaic 
hypothesis"  by  joining  together  in  homologous  rows  the  re- 
lated odor  and  the  peculiarities  of  clinically  demonstrated 
anosmotics  and  ])aranosm<)tics.^  'I'hc  third  method  is  in  a  way 
a  modification  of  the  second,  and  will  be  described  in  a  few 
words. 

From  the  fact  of  odor  compensation,  follows  the  necessity 
of  representing  an  odor  sensation  by  means  of  a  vector,  i.  e., 
a  line  in  space,  whose  length  and  direction  is  known.  The 
length  of  the  vector  corresponds  to  the  intensity;  its  direction 
to  the  quality  of  the  odor.  Odors  that  remain  the  same  in  all 
concentrations  (the  vast  majority)  are  designated  by  str-aight 
lines;  those  that  change  their  character  with  the  concentra- 
tion (antranilic-acid-ethyl-cther,  tonor,  and  many  others)  by 
curved  lines.  Related  odors  form  bundles  of  vectors;  oppos- 
ing odors,  on  the  contrary,  form  dispersing  vectors,  if  the 
vectors  are  drawn  from  a  common  source,  a  thing  which  is 
permissible  and  even  to  be  recommended. 


♦Translated  by  Clarence  Loeb,  A.  M.,  M.  D. 
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The  mixing  of  odors  it  is  clear,  can  be  represented  by  addi- 
tion of  vectors.*  If  the  odors  are  identical,  as  e.  g.,  those  of 
camphor  and  borneol,  the  vector-sum  will  possess  a  direction 
common  to  the  two  original  vectors,  and  a  length  equal  to 
their  combined  lengths. 

If  the  odors  are  related  instead  of  identical,  the  vector-sum 
will  deviate  only  slightly  in  direction  and  length  from  that  of 
the  above  case.  Examples  of  such  related  but  not  identical 
odors  are  viarvakrol,  karvon,  safrol  and  thymol.  They  mix  al- 
most completely,  therefore  are  represented  by  a  bundle  of 
very  slightly  diverging  vectors. 

When,  however,  odors  are  compensatory,  e.  g.,  skatol  and 
kumarin,''  which,  when  mixed  in  certain  proportions,  almost 
entirely  counteract  one  another,  the  vectors  either  must  have 
an  almost  completely  opposite  direction  making  their  sum  al- 
most zero,  or,  better  still,  in  addition  to  odor  vectors,  there  are 
assumed  to  be  vectors  of  loss  of  odor.  In  this  wav,  a  system 
of  vectors  can  be  drawn  giving  a  graphic  representation  of 
qualities  of  odors.  Nevertheless,  the  hypothesis  must  still  be 
made  that  the  vectors  are  active  according  to  the  kind  of  force 
in  the  mechanism  of  resolving  them  into  their  component 
parts.  In  following  out  this  idea,  however,  many  difficulties 
are  encountered.  A  prominent  one  is  that  one  system  of  vec- 
tors will  not  suffice,  and  several  must  be  assumed,  without 
their  being  entirely  separated  (in  which  case  many  modalities 
could  be  conceived).  Although  everything  is  thus  exceedingly 
complicated,  there  is  yet  no  reason  for  refraining  from  the  in- 
vestigation, which  of  itself  is  rational  enough.  At  least,  it  is 
partially  useful,  i.  e.,  for  small  groups  of  qualities.  A  several 
dimensional  complexity,  as  Wundt  calls  the  system  of  odorous 
sensations,  never  could  possibly  be  simply  portrayed,  for  un- 
fortunately mankind  cannot  construct  solid  bodies  of  more 
than  three  dimensions. 

I  will  give  exam])lcs  of  the  three  methods  of  determining 
the  qualities,  and  will  choose  those  odors  used  for  measuring 

♦To  find  the  sum  of  two  vectors,  one  is  supposed  to  be  moved 
parallel  to  itself  until  its  origin  coincides  with  the  termination  of 
the  other.  The  line  connecting  the  origin  of  the  first  vector  with 
the  termination  of  the  second  represents  the  geometric  sum.  The 
rationale  of  the  above  is  easily  seen  if  the  vectors  are  regarded  as 
paths  traced  by  a  moving  point.  It  is  plain  that  the  point  reaches 
Its  terminus  as  well  along  the  vector-sum  as  along  the  original 
vectors. 
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precision.    As  I  explained  in  Friinkel's  Archiv.,  Lkl.  xv,  H.  2,. 
the  following  are  serviceable : 

1.  A  solution  of  nitrobenzol  in  liquid  paraffin 1  :2() 

2.  A  solution  of  ethylbisulphid  in  liquid  paraffin 1:10000 

3.  A  solution  of  skatol  in  liquid  paraffin 1 :1000 

In   tbe   manner   explained    (1.   c),   the   olfactory   values   of 

these  three  cylinders  were  determined  to  be  as  follows: 

Odorimeter        Entire  Cylinder 

1'hreshold.  Coefficient.  I.ength. 

Nitrobenzol  0.010  cm.  100  1000  olf. 

Ethylbisulphid     0.005  cm.  200  2000  olf. 

Skatol  0.003  cm.  333  3333  olf. 

For  convenience  sake,  it  was  found  well  to  provide  the  air 
chamber  in  front  of  the  olfactometer  with  a  cock  at  its  entrance 
and  exit,  and  with  a  firm  support.     The  ap])aratus  then  has  a 
serviceable  form.* 
First  Method. 

The  result  of  the  fatiguing  method  is  very  simple.  It  is 
seen  that  fatiguing  with  either  of  the  odors  does  not  cause 
fatigue  for  the  other  two.  According  to  the  Frohlich-Aron- 
sohn's  principle,  the  three  odors  belong  to  different  specific 
energies  of  the  sense  organ. 
Second  Method. 

According  to  the  method  given  in  the  Physiologic  des 
Geruchs,  the  odor  of  nitrobenzol  belongs  to  the  second  class, 
that  of  ethylbisulphid  to  the  fifth,  and  that  of  skatol  to  the 
ninth.  The  odors  therefore  are  not  related  to  one  another, 
and  in  agreement  therewith  are  actually  found  diminished  in 
different  degrees  in  anosmotics,  that  is  in  intracranial  or  essen- 
tial anosmotics  (the  diminution  is  equal  in  cases  of  mild, 
respiratory  anosmia).  Examples  of  this  kind  are  found  in  the 
Physiologic  dcs  Geruchs  and  in  many  other  works. 
Third  Method., 

For  purposes  of  simplification,  let  it  be  assumed  that  no 
qualities  of  odors  exist  other  than  the  three  used  in  the  clinical 
precision  olfactometry.  The  question  then  is:  in  what  way  are 
the  vectors  grouped   in  space.     It  is  clear   that  with  the  as- 


*The  double  olfactometer  for  compensation  Investigations  was 
made  by  D.  B.  Viagenaer,  Sr.,  formerly  Amanuensis  of  the  Physiol. 
Instit. ;  the  olfactometer  to  be  described  was  n^de  by  T.  Stellema, 
the  present  Amanuensis. 


'J'hu  prccision-olfuctoiiictir  consists  of:  1.  Tho  niagnziii  oUiuKt. 
(a)  sliding  over  an  inner  tube;  (b)  along  a  metal  plate;  (c)  subtlividod 
Into  centimeters.  2.  The  air  chamber,  (d)  containing  100  ce..  with  a  cock 
at  the  entrance  and  exit  and  a  smelling  tube;  (e)  closed  with  a  metal 
stopper.  3.  The  anein(Kir<>meter,  (f)  consisting  of  a  vertical  glass  tube 
CMJiitaining  an  aluminiiuin  ))lat«  susix-nded  between  two  metal  threads, 
which  measures  the  oscillation  of  the  air  current  by  m»^ans  of  its  ex- 
cursions along  a  millimeter  s<'a.Ie  (the  ancmodi  omcter  is  gauged  b.v  means 
of  a  gas  mieter).  The  .'^liglit  width  of  the  path  of  tho  current  comprisi-s 
tho  magazin  cylinder,  the  cocks  and  the  aluminium  plate.  8  mm.  N.  B.  1. 
Th«  determination  of  the  threshold  of  the  above  solutions  is  made  jit 
room  temperature  and  with  an  air  mo\em.ent  of  8  cc.  a  second.  The 
gear  h,  with  the  second  inner  tube  b',  serves  for  approximate  determi- 
natioms. 
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sumed  limitations,  there  can  be  only  three  vector  directions ; 
it  is  possible,  however,  to  use  as  many  directions  indicating 
odorlessness  as  may  he  desired. 

Let  the  nitrobenzol  odor  be  represented  as  a  vector  whose 
origin  is  in  the  middle  of  space  and  whose  direction  for  the 
occasion  is  vertical.  The  length  depends  on  the  intensity  of 
the  stimulus. 

The  intensity  of  the  sensation  bears  a  certain  ratio  to  the 
amount  of  the  stimulus  which  can  be  expressed  by  formulas  in 
different  ways.  According  to  Fechmer,®  the  formula  e=^k.  log. 
(r-b)  almost  always  applies  where  e  represents  the  intensity 
of  the  sensation,  k  a  constant  dependent  on  the  qualitv  of  the 
sensation  and  the  psychic  condition,  r  the  amount  of  stimulus 
and  b  the  threshold  value. 

According  to  Plateau^  the  formula  e=^a  r  k  fulfills  the  con- 
ditions better,  where  c  represents  the  intensity  of  the  sensa- 
tion, a  and  k  constants,  and  r  the  amount  of  stimulus ;  the  con- 
stant k  of  Plateau's  formula  is  always  less  than  1. 

Of  these  two  formulae,  the  first  is  the  more  probable,  since 
Weber's  law,  according  to  Gamble's  ^  investigations,  has  been 
proven  true  for  odors  also,  and  the  fact  of  the  threshold  can 
be  doubted  here  as  little  as  in  other  realms  of  sense.  But  the 
fact  of  compensation  of  odors  has  caused  a  remarkable  ap- 
proach to  the  second  formula.  If  p,  representing  the  olfacton 
of  an  odorous  substance  in  the  air  chamber  of  a  precision 
measure  (which  in  this  case  must  of  course  be  double),  and 
g,  representing  the  olfacton  of  another  substance,  when  mixed 
together  give  loss  of  odor,  I  call  this  annulling  of  the  two  sen- 
sations, the  comixjnsation  of  their  actions.  It  may  be  assumed, 
then,  that  their  actions  reach  the  consciousness  in  such  a  way 
that  their  resultant  force  is  zero.  Many  exi>eriments  of  older 
and  more  recent  dates  have  taught  that,  in  general,  where 
/>  and  g  olfactons  compensate,  the  same  is  true  of  2p  and  2g, 
•')/'  and  3^,  etc. 

The  definition  of  compensation  leaves  it  undetermined 
whether  the  compensation  takes  j)lace  between  the  two  stimuli, 
their  action  or  the  sensations.  The  former,  I  excluded  years 
ago ;  the  latter  demands  the  correctness  of  the  psycophysic 
law,  which  will  now  be  tested. 

These  results  agree  with  Fechner's  formula  only  under  very 
special  conditions.     These  latter  are  either  that  the  percentage 
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with  which  the  stiniulis  increase  causes  a  distinct  increase  in 
the  sensation  of  equal  intensity  for  both  odors,  so  that  p^^g, 
or  that  both  vakies  He  near  Fechner's  cardinal  value.*^  My 
method  shows  compensation  of  np  and  ng  (when  p  and  g  are 
increased)  far  beyond  the  limits  just  designated  and  therefore 
opposes  an  unsurmountable  difficulty  to  the  use  of  Fechner's 
formula. 

Plateau's  formula  agrees  comparatively  well  with  the  meth- 
od if  the  constant  k  is  considered  nearly  equal  to  1.  But  then 
Weber's  law  is  invalid,  which  according  to  Gamble's  experi- 
ments on  the  sense  of  smell  cannot  be  true.  Therefore, 
Plateau's  law  must  be  discarded  also. 

So  far  as  can  now  be  determined,  the  solution  of  the  con- 
tradiction can  be  made  only  if  it  be  supjx^scd  that,  although 
the  judgment  of  the  strength  of  the  sensation  takes  p'.ace  in 
the  consciousness  according  to  the  Weber-Fechner  law,  the 
balancing  of  the  stimulations  against  one  another  in  compen- 
sation is  unnoticed  and  acts  apparently  according  to  linear 
conditions. 

Under  these  conditions,  in  the  spacial  representation  of 
odors,  the  vectors  may  be  measured  logometrically  only  if  the 
sensations  alone  are  considered,  and  they  are  to  l>e  regarded 
proportionate  to  the  olfactory  values  only  if  the  initial  effect 
is  considered. 

As  stated,  the  latter  is  our  object.  The  length  of  the  odor 
vectors  are  to  be  the  basis  of  the  olfactory  values. 

To  the  vertically,  ui)right  nitrobenzol  vector,  a  value  of  1 
has  been  given  in  consideration  of  a  certain  experiment.  After 
it  has  been  given  an  arbitrary  length  and  direction  in  space,  this 
can  no  longer  be  done  for  other  odor  vectors.  It  is  necessary 
to  calculate  the  relation  of  the  odor  sensations  to  one  another. 
The  second  odor  precision  measure,  for  example,  gives  an 
odor  of  ethylbisulpiiid,  which  has  the  property  of  entirely 
compensating  the  nitrobenzol  odor.  The  experiment  then 
shows  that  U)0  olfactons  of  nitmbcnzol  -f  li»<>()  olfactons  of 
ethylbisulpiiid  =  0. 

From  this,  we  conchide  that  we  nnist  give  to  the  vector  of 
ethylbisulphid  such  a  direction  in  space  that  it  can  Ix?  resolved 
into  two  vectors,  one  of  which  has  an  exactly  opposite  direc- 
tion and  an  exactly  corresponding  length  to  that  of  nitrobenzol, 
and  the  other  of  which  has  a  direction  which  may  be  regarded 
as  corresponding  to  one  of  the  many  directions  of  anosmia. 
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This  happens  if  the  cthylhisulphid  vector  is  drawn  at  an 
angle  of  96°  with  that  of  the  nitrobenzol.  Then,  the  sum  of 
their  actions  is  zero,  and  remains  zero  however  it  be  re- 
solved. 

The  third  clinical  odor  measure,  also,  imder  certain  circum- 
stances, compensates  the  odor  ot  nitrol;enzol.  The  experiment 
gives : 

110  olfactons  of  nitrobenzol  +  3000  olfactons  of  skatol  =  0. 
According  to  this,  it  is  necessary  to  give  the  skatol  vector  a 
direction  such  that  it  can  be  resolved  into  a  vector  exactly  equal 
to  and  opposed  to  the  nitrobenzol  and  another  corresponding 
to  an  arbitrary  loss  of  odor.  This  demands  a  direction  making 
an  angle  of  93°  with  that  of  the  nitrobenzol. 

Not  only  the  first  and  the  second  and  the  first  and  third 
odor  precision  measures  taken  together  give  loss  of  odor,  but 
also  the  second  and  third.  Therefore  not  only  the  vectors  of 
ethylbisulj)hid  and  skatol  have  a  fixed  angle  with  that  of  nitro- 
benzol, but  also  the  angles  between  themselves  is  fixed.  The 
experiment  shows : 

30  olfactons  of  ethylbisulphid  -f-  3000  olfactons  of  skatol 
=  0.  From  this  it  follows  that  the  angle  between  these  two 
is  91°. 

The  small  system*  that  has  been  constructed  as  a  result  of 
these  experiments  evidently  consists  of  G  vectors,  of  which  3 
represent  odors  and  3  loss  of  odor.  The  3  odor  vectors  make 
fixed  angles  with  one  another.  Of  the  3  vectors  of  loss  of 
odors,  each  one  is"  normal  to  one  of  the  odor  vectors  and  also 
lies  the  plane  of  some  other  one.  No  vectors  except  these  6 
exist  in  space. 

Lately,  I  have  used  a  fourth  odor  measure  for  clinical  pre- 
cision olfactometry,  whereby  a  new  ])rincii)le  is  used.  If  equal 
molecular  percentages  of  naphtholin  and  brom-camphor  are 
mixed  at  40°  C^°,  a  substance  is  obtained  which  is  suited  to  the 
formation  of  olfactometric  cylinders.  The  mass  can  be  at 
once  moulded  into  the  form  of  a  cylinder  with  a  diameter  of 
8  mm.  which  can  take  the  i)lace  of  a  magazine  in  the  olfacto- 
meter. Only,  such  a  solid,  odorous  cylinder  should  be  enclosed 
in  glass  and  covered  in  front  with  metal  so  that  the  odor  of 
naphthalin  may  be  confined.      The    brom-camphor-naphthalin 


*It  is   usual   to   consider  positive  the  angulation  opposed  to  the 
movement  of  the  hands  of  the  clock. 
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cylinder  smells  of  naphthalin,  an  odorous  substance  which  be- 
longs to  the  6th  class  of  odors.  Its  threshold  is  0.000.5  cm. 
Its  odorimetric  coefficient  is  therefore  2000.  In  this  unusual 
intensity  of  the  substance  rests  a  great  advantage,  because  as 
a  result  thereof  the  cylinder  may  be  used  in  high  degrees  of 
anosmia.  Consequently,  since  the  eutecticum  of  a  mixture  is 
a  very  important  point  from  a  physical  point  of  view,  this 
solid  mixture  has  lately  been  used  for  olfactometry. 

Let  us  try  to  arrange  a  place  in  our  vector  system  for  the 
new  cylinder.  It  can  be  brought  into  compensation  with  the 
three  other  precision  measures,  causing  the  following  equa- 
tions : 

GOO    olfactons    of    nitrobenzol     -|- 

1200  olfactions  of  naphthalin  =  0 
200  olf:-ctons  of  cthylbisulphid  + 

8000  olfactons  of  nai)htha]in  =  0 
3000  olfactons  of  skatol  + 

300  olfactons  of  nai)htlK.lin  =  0 

From  these  equations  it  follows,  first,  that  the  naphthalin 
vector  makes  an  angle  of  94°  with  that  of  nitrobenzol ;  further- 
more, that  the  vectors  of  naphthalin  and  cthylbisulphid  have 
an  angle  of  92°  ;  finally,  th^.t  the  angle  between  the  vectors 
of  skatol  and  naphthalin  is  90°.  From  an  earlier  compensa- 
tion, that  between  cthylbisulphid  and  skatol,  there  resulted 
another  skatol  vector  which  is  not  identical  with  the  one  just 
descril  ed.  This  cannot  be  caused  by  mist  kes  in  the  equa- 
tions, since  the  variations  of  the  figures  cannot  be  so  great 
that  both  skatol  vectors  fall  together.  With  the  assumption 
of  2  vectors  for  one  and  the  same  quality  of  odor,  the  rationale 
of  the  system  becomes  destroyed.  The  delineation  of  vectors 
is  prevented  as  soon  as  it  is  used  for  more  than  three  com- 
pensating qualities,  a  fact  which  is  self-apparent,  since  a  man\' 
dimensional  complexity  is  then  demanded. 

We  unfortunately  have  to  omit  graphic  rei)resentalion  when 
we  desire  to  delineate  the  relations  of  qualities  of  odors  to 
each  other  if  the  numbers  have  to  be  given  and  to  be  arranged 
under  control.  Here  we  will  refer  to  the  fraction  /'-,q'  where  /> 
and  };;  represent  olfactons  which  compensate  in  their  simplest 
condition.  The  fraction  states  not  only  that  p  olfactons  of 
one  and  i^  olfactons  of  the  other  substances  when  taken  to 
gether  give  loss  of  odor,  but  also  that  this  is  the  case  with 
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2/*,  2g,  3/-  and  3g,  Ap  and  4.^^.  etc.     It,  therefore,  includes  all 
reciprocal  relations  that  can  exist  between  the  two  odors. 

The  fo!lowin,s^  odorimetric  coefficients  belongs  to  the  four 
cylinders  which  we  have  dealt  with  : 

Nitrobenzol 100 

Ethylbisulphid  . 200 

Brom-camphor-naphthalin 2000 

Skatol 3:33 

Each   two  combined   in   the   ratio  p-g  gives  the  following: 

Xitrobenzol  1  Ethylbisulphid  1 

Ethylbisulphid  10  Xaphthalin  40 

Xitrobenzol  1  Ethylbisulphid  1 

Xaphthalin  20  Skatol  100 

Xitrolx'nzol  1  X'aphthalin  1 

Skatol  27  vSkatol  10 

The  above  schema  shows  schematically  very  clearly  the  re- 
lations between  the  qualities  of  odors  studied  by  us.  From 
this  it  is  clear  that  spacial  representation  is  impossible.  A 
fortiori  a  ])lane  representation  is  insufficient.  Now  the  ele- 
ments corresponding  to  the  si>ecific  sensations,  the  olfactory 
cells,  are  found  distributed  in  a  plane  surface,  the  mucosa  of 
the  regio  olfactoria.  There  must,  therefore,  be  a  spacial  rep- 
resentation, but  it  is  not  actually  necessary  to  represent  the 
abstract  relation  which  we  conceive  exists  between  the  odors. 
They  find  their  anatomic  substratum  only  in  the  very  compli- 
cated tracts  of  the  central  nervous  system.  W'hcther,  as  the 
"Mo.saic  theory"  assumes,  the  specific  elements  of  related  quali" 
ties  lie  topograi)hically  nearer  or  further  from  one  another, 
can  not  l)e  determined  a  priori.  Clinical  investigations  will 
gradually  have  to  teach  us  more  about  that. 
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THE  EARLY  HISTORY  OF  LARYNGOLOGY  IN 
AMERICA. 

By  Thomas  J.  Harris,  M.  D., 

NEW   YORK. 

The  sun  shines  both  upon  the  just  and  the  unjust;  no  single 
territory  or  country  can  claim  a  monopoly  of  its  rays.  History 
has  repeatedly  shown  that  no  great  movement  or  discovery  is 
the  product  of  any  one  man's  brain.  The  hero  of  the  moment 
is  but  the  mouthpiece  of  numberless  generations  of  searchers 
and  thinkers.  Martin  Luther  did  not  make  the  reformation  of 
the  16th  century.  The  times  were  ripe  and  he  with  Calvin 
and  Melanchthon  and  many  an  other  only  gave  it  expression. 
Columbus  as  the  discoverer  of  a  new  continent  was  but  the 
victor  where  many  ran.  The  discovery  of  galvanism  and  fara- 
dism  belongs  to  no  single  mind.  To  this  rule  the  great  ad- 
vances in  medicine  are  no  exception. 

The  celebration  in  honor  of  the  seventieth  birthday  anni- 
versary of  Professor  Bernhard  Fraenkel  of  Berlin,  marking 
as  it  does  the  rounding  out  of  a  career  which  is  coincident  with 
the  history  of  modern  laryngology,  is  a  fitting  time  to  recall 
what  share,  if  any,  America  had  in  the  beginnings  of  that 
science.  The  gathering  held  recently  in  London,  in  honor  of 
Senor  Garcia,  served  to  impress  on  us  how  young  this  specialty 
is.  To  Garcia,  a  Spaniard,  living  in  England,  is  accorded  the 
proud  honor  of  being  the  discoverer  of  the  laryngoscope. 
Tiirck  and  Czermak,  of  different  nationalities,  but  both  living 
in  X'ienna  at  the  time,  contested  the  title  of  first  employing  it  in 
medicine. 

What  share  was  our  own  countrv  taking  in  these  strivings 
and  scckings  while  still  "rosy  fingered  Dawn"  filled  the  laryn- 
gological  sky !  To  the  older  members  of  our  cult  there  is  no 
need  of  rehearsing  this  tale.  The  graphic  account  of  Elsberg 
is  still  fresh  in  their  minds.  But.  alas,  the  ranks  of  those  who 
heard  Elsberg  is  ever  growing  thinner.    Since  that  day  a  new 
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generation  of  laryngologists,  mighty  in  number  and  boasting 
in  the  strength  of  their  youth,  has  arisen,  to  whom  this  story  is 
a  dim  tradition  or  an  unread  tale. 

Let  it  be  said,  then,  that  America's  share  in  this  development 
is  one  which  can  be  pointed  to  with  just  pride.  Keen  minds 
on  this  side  the  water  were  pondering  over  the  same  problems 
which  confronted  Tiirck  and  Czermak. 

Living  in  Woburn,  Mass.,  at  this  time  was  a  young  physician, 
a  graduate  of  Harvard,  who  had  busied  hmself  with  a  solu- 
tion of  the  problem  how  to  see  the  la/rynx  by  means  of  prisms. 
After  much  study  he  submitted  his  ideas  to  G.  B.  Clark  of 
the  firm  of  Alvah  Clark  &  Sons,  the  celebrated  lens  makers 
of  Cambridge,  Mass.,  with  the  request  that  he  construct  an 
instrument  according  to  the  drawing.  This  with  certain  neces- 
sary modifications,  Clark  did  in  the  year  1857,  as  is  shown  by 
the  correspondence  which  passed  between  them  and  which  was 
later  published  by  Elsberg.  Cutting  afterward  moved  to  New 
York  City,  where  he  is  still  living.  While  this  arrangement  of 
mirrors  was,  as  far  as  we  can  learn,  never  actually  used,  it  is 
of  no  little  interest  to  know  that  such  work  had  been  done 
by  an  independent  American  mind. 

Cutting's  work  was  theoretic.  For  many  years  antedating 
him,  the  true  pioneer  in  laryngology  in  this  country  had  been 
daily  treating  diseases  of  the  larynx  by  the  same  measures  we 
employ  today.  The  name  of  Horace  .Green  will  ever  stand  as 
the  father  of  American  laryngology.  Few  men  in  the  medical 
profession  have  been  more  bitterly  assailed.  He,  like  many 
another  pioneer  in  the  fields  of  truth,  was  in  advance  of  his 
generation,  and  ridicule  and  calumny  were  his  lot.  More  for- 
tunate than  the  majority  of  that  class,  it  was  his  happy  fate 
to  live  to  see  his  claims  vindicated. 

Green  was  born  on  Dec.  24,  1802,  and  died  Nov.  29.  186(1. 
After  graduating  in  medicine,  he  settled  in  Rutland.  Vt.  In 
18.35  he  moved  to  the  City  of  New  York.  He  was  one  of  the 
founders  of  the  New  York  Medical  college,  of  which  he  was 
president,  and  where  for  a  long  time  he  occupied  the  chair  of 
medicine. 

He  received  many  honorary  degrees,  including  that  of  TJv.  D. 
from  the  University  of  Vermont.  He  continued  to  practice 
his  specialtv  till  shortly  before  his  death.  His  biography 
speaks  of  his  being  endowed  with  a  strong  religious  sentiment. 
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Thron^q;hout  tlic  loiii^  years  of  controversy  in  which  he  was 
en.Q^a^ed,  he  succeeded  in  retaining  the  confidence  and  friend- 
ship of  the  leaders  of  the  profession  in  New  York. 

Green  in  1846  brought  out  his  Treatise  on  Disease  of  the 
Air  Passa£?es,  In  this  he  claimed  to  cure  diseases  of  the  larynx 
by  direct  applications  of  varying  solutions  of  nitrate  of  silver, 
introduced  upon  a  sponge  with  a  curved  handle.  He  states 
that  he  first  did  this  in  1838.  shortly  after  his  return  from  a 
year's  visit  to  Europe.  The  idea  of  employing  direct  medica- 
tion, he  ascribes  to  a  conversation  with  an  English  physician 
whom  he  met  while  abroad,  and  disclaims  adopting  it  from 
Trousseau  and  Belloc.  His  was  the  first  treatise  on  laryngol- 
ogy published  in  America. 

The  publication  of  Green's  book  provoked  intense  opposi- 
tion. As  he  says,  for  many  years  he  refrained  on  this  account 
from  again  asserting  his  views.  In  1857,  however,  he  once  more 
set  them  forth  in  a  paper  read  before  the  New  York  Academy 
of  Medicine.  In  this  paper  he  claimed  to  be  able  not  only  to 
introduce  instruments  into  the  larynx,  but  also  into  the  bronchi, 
and  asked  for  a  committee  from  the  Academy  to  be  appointed 
to  investigate  his  claims.  This  was  done  and  under  the  chair- 
manship of  the  celebrated  Valentine  Mott  it  reported  that 
while  the  latter  part  of  his  contention  lacked  sufificient  proof, 
in  the  main  his  claims  were  just. 

While  Green  stands  forth  as  the  one  conspicuous  laryngolo- 
gist  of  the  first  half  of  the  last  century,  others  of  his  country- 
men had  shown  their  interest  in  this  special  field  of  science. 
Chccsman,  in  1817,  described  in  detail  a  laryngeal  growth.  In 
1828  Physick.  of  Philadelphia,  published  a  description  of  the 
tonsillotome  w^hich  bears  his  name.  Before  that  time  it  was 
customary  to  put  a  ligature  upon  the  tonsil  and  allow  it  to 
remain  for  several  days.  In  1828  Matthews  devised  another 
tonsillotome,  and  in  1832  Fahnestock,  of  T^ancaster.  Pa.,  de- 
scribed one  which  closely  resembles  the  present  Matthieu's. 

Acute  and  chronic  laryngitis,  which  are  wont  to  present  to  us 
no  symptoms  of  gravity,  were  to  the  men  of  that  day  among 
the  most  deadly  of  diseases.  The  literature  of  those  years  is 
full  of  reports  of  a  suflFocativc  form  of  laryngitis  usually  fatal 
which  is  rarely  met  today.  It  was  in  its  chronic  form,  held 
to  be  almost  invariably  tubercular  in  origin.  Green  published 
'n  18/58  the  fourth  edition  of  his  work,  as  well  as  in  1852  one 
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on  the  Treatment  of  Polyps  in  the  Larynx.  Here  he  shows 
a  number  of  instruments  and  reports  several  cures  by  intra- 
laryngeal  removal. 

In  1858  Czermak  published  his  first  paper  on  the  laryngo- 
scope. Two  years  later  Dr.  Hugh  Strangcnwald  read  a  paper 
before  the  New  York  Medico-chirurgical  Society  describing 
it.  March  6,  18G1.  Dr.  Wm.  H.  Church  presented  the  sub- 
ject at  an  interesting  meeting  of  the  New  York  Academy  of 
Medicine.  On  that  occasion  Dr.  Ernest  Krackswizer  asserted 
that  in  all  probability  he  was  the  first  person  to  use  the  laryn- 
goscope in  America.  He  used  a  reflector  devised  by  Semeleder, 
an  assistant  of  Czermak.  Among  others,  Horace  Green  was 
present  and  reported  his  experiences,  with  the  new  instrument. 
What  a  memorable  evening  for  that  battle-scarred  old  warrior ! 
How  proud  he  must  have  felt  to  hear  his  contentions  of  a  life- 
time, after  meeting  allegations  of  the  gravest  character,  fully 
justified! 

If  Green  was  the  prophet  proclaiming  out  of  the  darkness, 
the  coming  of  good  things  laryngologically,  the  apostle  who 
announced  the  actual  dawn  of  it  was  the  lamented  Louis  Els- 
berg.  By  common  consent  Elsberg  more  than  any  one  else 
was  the  leading  figure  in  making  laryngoscopy  and  all  repre- 
sented by  it,  popular  with  the  profession  in  this  country. 

Elsberg  was  born  in  Westphalia  in  1837.  He  came  at  an 
early  age  to  this  country  and  graduated  in  1857  from  the  Jef- 
ferson Medical  College  in  Philadelphia.  About  1861  he  re- 
turned from  Europe,  where  he  had  seen  Czermak's  work,  and 
settled  in  New  York  City,  where  he  at  once  began  to  preach 
the  new  doctrine  of  laryngology.  During  the  years  1861-4  he 
published  several  papers  on  this  subject  as  well  as  addressing 
the  New  York  Academy  of  Medicine.  To  him  belongs  the 
honor  of  giving  the  first  instruction  in  laryngology  in  America, 
which  was  in  1861  at  the  Medical  Department  of  New  York 
University.  Two  years  later  he  established  the  first  laryngo- 
logic  clinic  in  this  country  in  connection  with  the  same  insti- 
tution. Others  followed  in  Elsberg's  footsteps  soon,  among 
whom  was  the  distinguished  J.  Solis-Cohen  of  Philadelphia, 
who  still  survives.  The  speciality  grew  with. such  strides  that 
in  1873  the  New  York  Laryngologieal  Society  was  founded, 
the  first  of  its  kind  here  and  possibly  in  the  world,  and  in  1878 
a  number  of  those  interested  in  the  subject  met  in  Buflfalo 
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uiX)n  the  invitation  of  Dr.  Frank  H.  Davis,  of  Chicas^o,  and 
orijanized  the  American  Laryn.s^ologieal  Association.  The  first 
meeting  of  this  society  was  held  in  New  York  City  under  the 
presidency  of  Elsberg  in  18T1K  At  that  meeting,  he  dehvered 
tlie  address  from  which  much  of  the  material  of  this  paper  is 
obtamed.  Joined  to  the  paper  was  a  complete  laryngological 
bibliogra])hy  from  early  in  the  century  to  the  year  1879. 

In  the  less  than  twenty  years  which  followed  Elsberg's  first 
lecture  and  clinic,  the  specialty  spread  so  that  at  the  time  of 
his  inaugural  there  were  25  uniyersities  and  colleges  wdiere 
special  instruction  was  given  in  laryngology  in  18T9. 

Elsgerg  died  from  pneumonia  in  1885  at  the  age  of  48.  In 
a  biographical  sketch  written  shortly  after  his  death,  Delavan 
speaks  not  only  of  his  high  scientific  attainments  but  of  his 
strong  social  nature  and  charming  personality.  John  H.  Doug- 
las, Lincoln,  Seiler.  Allen,  Jarvis.  Daly,  Asch  and  Davis  fol- 
lowed Elsberg  one  by  one.  The  majority  of  those-  however, 
who  stood  shoulder  to  with  him,  are  still  alive,  and  actively 
engaged  in  professional  work.  The  amount  of  valuable  scien- 
tific work  they  have  done  in  these  last  twenty  years  is  known 
abroad  as  well  as  here,  and  the  names  of  Cohen,  Bosworth, 
Shurly,  Ingals,  Roe  and  Lefiferts  among  others  will  long  be 
remembered  as  among  those  wiio  did  most  to  put  laryngology 
upon  the  high  plane  which  it  at  present  occupies. 


LOUIS  ELSBERG,  M.  D. 
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LXII. 

REMINISCENCES. 

By  Ephraim  Cutter,  M.  D.,  LL.  D., 

west  falmouth,  mass. 

I  remember  calling  on  Horace  Green  at  his  office.  He  was 
a  very  pleasant  man.  With  reference  to  the  patient  about  whom 
I  consulted  him,  he  said  that  I  had  passed  a  sponge  probang 
with  nitrate  of  silver  into  his  trachea.  As  I  could  not  see,  I 
could  not  determine  the  matter  for  myself.  It  was  probably 
as  he  said,  but  my  experience  at  that  time  made  me  think  that 
it  might  have  been  the  esophagus. 

Later,  in  Vienna,  Semeleder  showed  me  the  three  valves  of 
the  larynx  in  action  on  himself. 

In  1865  I  became  acquainted  with  Louis  Elsberg,  the  father 
of  American  laryngology.  The  Massachusetts  General  Hos- 
pital at  Boston  had  sent  a  Mr.  Capen  to  me  at  Woburn,  Mass., 
for  diagnosis.  I  wrote  simply  what  I  saw.  They  sent  him 
to  Elsberg,  who  had  written  a  prize  essay  on  Throat  Diseases 
and  Laryngeal  Growths.  Elsberg  was  delighted  with  my  re- 
port because  I  did  not  state  that  it  was  cancer  but  gave  the 
characteristics  as  I  found  them.  He  said  this  was  the  best 
way  to  do. 

Elsberg  was  of  great  inventive  genius — an  honor  to  his  pro- 
fession. He  was  one  of  the  best  electricians  that  I  have  ever 
met. 

We  studied  up  together  things  connected  with  laryngology 
and  it  was  delightful  to  us  both  to  see  each  other's  inventions. 
It  was  a  sad  day  for  the  profession  when  his  sun  set  in  medical 
glory;  a  great  gap  was  made  in  my  medical  life  when  he  was 
removed.  His  tcchnic  and  tactile  gifts  made  patients  like  to 
be  treated. 

Dr.  J.  Solis-Cohen,  though  still  living  to  lilcss  the  world, 
should  be  mentioned.  He  and  Elsberg  were  like  Damon  and 
Pythias,  one  in  New  York,  the  other  in  Philadelphia.  It  was 
a  delightful  time  for  me  when  they  came  to  Woburn  to  assist 
in  my  operation  for  removal  of  growth  by  thyrotomy  without 
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the  tracheotomy  tube.  Some  of  these  cases  were  very  inter- 
esting. The  first,  operated  ui)on  in  ISGG,  was  without  recur- 
rence for  20  years.  Another  patient  in  whom  new  vocal  bands 
were  made  l)y  scissors,  recovered  phonation. 

In  tlie  course  of  my  long  experience  with  laryngology,  I  have 
made  the  following  observations : 

1.  Enlarged  fibroid  arytenoid  cartilage,  cured  by  scarifica- 
tions with  a  knife  made  for  it. 

2.  laceration  in  the  ])yriform  fossa  often  causes  cough. 

3.  Pharyngitis  sicca  easily  cured  by  drinking,  4  pints  of 
hot  water  one  hour  before  each  meal  and  before  going  to  bed. 

4.  Adenoids  just  behind  the  middle  of  the  lateral  pilh.rs  of 
the  soft  palate  are  often  the  cause  of  throat  trouble. 

5.  Breath  bands  are  to  be  preferred  to  false  vocal  bands 
because  they  control  expiratory  breath. 

G.  A  young  lady  studying  for  the  opera  in  London  could 
not  reach  high  C.  Treatment  of  the  vocal  bands  was  without 
avail.  An  adenoid  was  treated  with  liquor  ferrous  sulphate, 
U.  S.  P.,  and  she  recovered  this  note. 

7.  Uterine  disease  will  cause  throat  troubles. 

8.  A  right  and  left  Eustachian  catheter,  shown  at  the  Inter- 
national Congress  at  Moscow,  conforms  to  the  natural  angles. 

9.  Speech  and  song  differ  entirely  in  the  length  of  the 
basic  vowel  sounds. 

10.  Thus  phonation  is  subject  to  musical  laws. 

11.  Hence  phonation  should  be  in  the  chord  of  the  key- 
note of  audition. 

12.  Music  and  speech  belong  to  the  spiritual  kingdom  of 
food. 

13.  Tremolo  singing  of  sacred  music  is  unlaryngologic  and 
indicates  i^artial  paralysis  of  the  vocal  cords. 

14.  Laryngologists  would  do  well  to  lay  down  laws  of 
speech  and  song,  because  speech  and  song  are  functions  of  the 
larynx  belonging  to  its  physiology. 

15.  Speech  and  song  are  most  wonderful  things  laryngol- 
ogy has  explained  better  than  anything  else.  They  are  treas- 
ures of  the  air,  all  but  priceless.  They  are  precious  gifts  of 
God  worth  more  than  gems  and  gold.  Languages  and  tongues 
in  Holy  Writ  are  seen  to  come  directly  from  the  Creator. 

IG.  I  can  only  add  that  in  1850,  I  had  a  most  earnest  desire 
to  see  my  own  larynx,  in  situ  iiaturali.    I  had  heard  of  Garcia's 
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invention;  I  sought  for  it  in  the  armamentarium  of  medicine, 
but  could  not  find  it.  I  had  to  invent  for  myself.  I  took  a 
microscope  as  a  pattern,  made  drawings  and  explanations  to 
Alvah  Clarke  and  Sons,  the  makers  of  the  largest  telescope, 
and  they  constructed  a  laryngoscope  for  me  in  1859.  I  did 
but  little  with  it. 

I  saw  Czermak  at  Paris  in  18G2  demonstrate  his  own  larynx. 
I  also  viewed  the  photographs  of  his  larynx.  He  said  that  he 
could  not  get  the  thyroid  insertion.  After  this  I  had  niy  tin- 
smith construct  my  laryngoscopes  out  of  tin  and  mirrors.  They 
were  successful. 

In  180G,  I  photographed  my  own  larynx  and  was  fortunate 
enough  to  finish  Czermak's  work  as  to  the  anterior  insertion. 
Copies  are  in  the  U.  S.  Army  Museum,  Washington,  D.  C. 

17.  The  general  condition  of  the  system  should  not  be  for- 
gotten. The  Almighty  within  us  is  trying  to  cure  us  of  our 
physiologic  virus.  So  it  is  of  importance  to  see  that  the  sys- 
tem is  well  fed  and  cared  for  as  to  the  mineral,  animal,  vege- 
table and  spiritual  kingdoms. 


LXIII. 

COXTRlLiUTlUX  TU  THE  ETIOLOGY  OF  ATROPHIC 

RHINITIS. 

(RllIXITIS  ATROPHICANS  SIMPLEX  ET  FOETIDUS 
SEU   OZENA.)* 

liv  Dr.  John  Skndziak, 

WARSAW. 

Atri)i)liic  rhinitis  is  among  tlic  more  common  forms  of 
chronic  rhinitis,  as  I  have  found  the  disease  1142  times  in 
about  20.000  private  and  (hspensary  patients  (642  disixMisary 
and  500  private),  more  than  53^  per  cent.  Of  these  cases,  782 
were  of  the  simple  variety  and  300  of  the  fetid  or  ozena, 
making-  the  ])roportion  2  to  1. 

Krieg  of  Stuttgart  states  that  the  fetid  form  is  much  more 
frequently  found,  which  we  must  assume  to  be  due  to  the  local 
conditions  in  Germany,  as  Jurasz  of  Heidelberg  also  found 
ozena  more  common  than  the  fetid  form  (170  to  45). 

In  Jurasz's  c'.inic  the  cases  of  atrophic  rhinitis  numbered 
215  out  of  4000,  or  about  5  ])cr  cent. 

My  figures  show  that  the  disease  is  more  prevalent  in  the 
poorer  classes,  viz.,  dispensary  patients ;  the  relation  being  (542 
to  500,  or  6.5  per  cent  to  5  per  cent — there  being  about  10,000 
patients  in  each  service. 

Out  of  1616  cases  of  chronic  rhinitis,  11  12  showed  evidence 
of  the  atro])hic  form  (7.S2  simple  and  360  fetid)  and  10  IS  of 
the  hypertrophic  variety. 

The  statistics  of  Jurasz  differ  somewhat  from  these.  He 
found  atrophic  rhinitis  in  215  cases  (45  simple  and  170  fetid) 
and  hypertn^phic  1 00,  almost  twice  as  many.  It  is  striking 
that  Jurasz  fomid  the  hypertrophic  form  the  most  commonly 
while  I  found  it  least  frequent.  All  this  is  i)robably  depend- 
ent on  the  local  conditions  of  the  countries  in  which  the  ob- 
servations were  made. 

•Portion  of  a  large  monograph  to  be  published  later. 
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All  writers  a^ree  that  the  disease  is  found  more  frequently 
in  fem:des  than  in  males  (Hamilton,  Bresgen,  Grosskopf)  ; 
according  to  Schaefer  one  and  a  half  times  more;  Gerber  in  71 
per  cent  of  the  cases ;  Michel  twice  as  often  and  Jurasz  almost 
twice  as  often  (1-10  to  75).  Krieg  reports  a  still  larger  percen- 
tage, 94  to  14.  and  Hoffler  and  Wyss  still  larger,  4  to  1.  Volto- 
Hni  holds  that  the  disease  is  pathognomonic  for  women. 

My  own  cases  differ  fundamentally  from  those  just  given, 
although  I  have  also  found  the  disease  more  common  in  the 
female  than  in  the  male,  esi)ecially  the  fetid  form.  My  figures 
were  571  females  and  568  males.  Only  one  observer, 
Schmiegelow,  of  Copenhagen,  gives  a  similar  finding,  i.  e., 
about  equal  for  the  two  sexes.  Again  we  must  ascribe  to  the 
different  local  conditions  this  large  difference  in  the  sex  of 
patients  suffering  from  the  disease.  Of  the  571  women,  330 
were  married,  201  not  married  and  10  widows,  which  would 
indicate  that  married  women  are  particularly  predisposed  to 
atrophic  rhinitis,  especially  of  the  fetid  form.  This  fact  prob- 
ably finds  an  explanation  in  the  presence  of  diseases  of  the 
genitaforgans. 

A  striking  fact  in  m\-  observations  is  the  exceedingly  fre- 
quent occurrence  in  the  fetid  form  of  the  disease  in  Jews 
(232  out  of  1112  cases,  about  one-fifth),  proving  that  this 
race  is  specially  predisposed  to  this  disease,  possibly  due  to 
the  unhygienic  conditions  under  which  the  people  of  this  race 
live.  I  have  not  found  that  other  writers  on  the  subject  have 
noticed  this  fact. 

The  following  shows  the  ages  of  patients  affected : 

Between     5  and   10 .   58 

10  20 272 

20  30 311 

30  40 230 

40  50 131 

50  60 78 

60  70 38 

70  80 12 

Toial 1112 

It  thus  ai)pears  that  the  disease  occurs  mainly  during  the 
period  of  sex  maturity  (from  10  to  20)  and  still  more  fre- 
quently Ix'tween  20  and  30  years.  This  is  also  shown  by 
Jurasz,  who  however  found  that  the  disease  was  most  frc- 
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queiit  between  10  and  20  and  slightly  less  between  20  and  30 
years  of  age.  lie  very  properly  considers  that  it  depends  upon 
the  various  disturlxinccs  which  usually  occur  at  this  period  of 
life,  especially  chlorosis  in  girls. 

The  youngest  of  my  patients  was  9  months  of  age,  which 
would  tend  to  show  that  the  disease  may  be  hereditary. 
Valentin  and  Kayser  accept  this  as  the  only  explanation  of 
the  origin  of  the  disease ;  Schmiegelow  does  not  agree  with 
this  view,  having  found  two  cases  which  began  at  the  34th 
and  28th  year.  Roe  found  the  disease  always  in  children  and 
Riviere  in  10  per  cent  of  the  cases.  At  any  rate  my  statistics 
show  that  no  age  is  exempt  from  the  disease,  even  the  most 
advanced   (12  cases  1>etween  70  and  80  years). 

Krieg  and  Grosskopf  very  properly  state  that  the  disease 
may  occur  in  the  rich  as  in  the  poor,  in  the  latter  more  com- 
monly.    \^oltolini  opposes  this  view. 

The  disease  was  found  in  girl  pupils  52  times,  maid-serv- 
ants 32,  governesses  16,  and  seamstresses  12. 

Krieg  found  ozena  mainly  in  girls  in  orphan  asylums,  maid- 
servants, girl  pupils  and  seamstresses  and  more  rarely  iti  press 
women,  ballet  dancers,  telephone  operators,  etc. 

In  males  the  following  are  the  occupations : 

Merchants 70     Tanners 6 

Pupils 68     Coal  men 4 

Land  owners GG     Hatmakcrs 4 

Civil  officers  56     Notaries 4 

Priests 34     Mechanics 4 

I'oys,  school   28     Technologists 4 

Military  officers    24     Booksellers    4 

Physicians 23     Directors 4 

Teachers 20     Carpenters 4 

P)CK)kkeepers 12     Butchers 2 

Clerks   12     Literary   men 4 

Administrators 10     Masons 4 

Apothecaries 10     Brewers , .      2 

Locksmiths 10     Watchmen 2 

I)()arding  house  keepers. .      8     Cashiers 2 

Confectioners 6     Musicians 2 

Knginccrs 6     Gardeners 2 

.Manufacturers 6     Draftsmen 2 

Attorneys 6     Telegraph  operators 2 

Boatmakers 6     Bakers 2 
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Coachmen 2     Tailors 2 

Foresters 2     Geometricians 2 

Machinists 2     Judges 2 

SokHers 2     Painters 2 

Laborers 2      PoHcemcn 2 

Restanrdnt  keepers 2  

Wards 2  Total 568 

The  above  fijjures  agree  with  those  of  Krieg,  which  show 
that  atrophic  rhinitis,  especially  ozena,  is  more  common  in 
merchants  and  male  pupils  and  then  in  land  owners,  civil  offi- 
cers, physicians  and  teachers. 

The  striking  frequency  of  simple  and  fetid  atrophic  rhinitis 
in  school  children  is  explained  on  the  basis  of  the  disturbance 
of  the  general  condition  (anemia,  chlorosis  and  scrofulosis), 
and  upon  the  intellectual  work  done  and  other  causes,  espec- 
ially of  a  sexual  nature.  The  frequent  occurrence  in  mer- 
ch:  nts  and  civil  officers  is  probably  due  to  the  continual  respi- 
ration in  shops  and  in  places  where  they  devote  themselves  to 
their  profession.  It  is  striking,  however,  that  the  disease  is 
met  so  uncommonly  in  apothecaries.  It  is  also  very  difficult  to 
exj^lain  why  the  disease  occurs  so  frequently  in  land  owners 
who  live  under  favorable  conditions. 

The  etiology  of  sim])le  as  well  as  fetid  rhinitis  has  not  been 
absolutely  solved.  We  know  only  that  the  following  are  the 
important  predisposing  causes : 

1.  Trauma  which  was  observed  8  times  by  me  (twice  in  215 
cases  by  Jurasz).  It  generally  occurs  in  childhood  when  the 
child  first  begins  to  walk,  or  later  following  a  blow  on  the 
nose.  As  indirect  trauma,  there  was  first  deviation  of  the 
septum  and  then  chronic  atrophic  rhinitis  or  ozena. 

The  disease  may  occur  after  operations  on  the  nose,  especial- 
ly resection  of  the  turbinates.  Such  a  case  was  observed  by 
Stewart,  i'alse  ob.served  a  case  of  typical  ozena  in  an  anemic 
woni.  n  folUn\ing  galvano-cautery  operation  on  the  inferior 
turl)inate. 

In  the  main  1  consider  that  illadviscd  local  treatment  of 
nasal  stenosis,  which  lu.s  been  so  prevalent  ot  late,  may  act 
in  a  negative  sense  u]M)n  chronic  rhinitis,  resulting  in  the  sim- 
ple or  fetid  form  of  the  alroi)hic  variety.  J(jhn  .Mackenzie  calls 
attention  to  this. 

2.  Acute  infectious  diseases  play  a  very  important  role  as  a 
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predisp^sirii:    cm_>c.       1  -  -     :.:    are   inCuenEa    i  lo 

trmes  in  my  cases>.  die    .        :  .   ::  4\  trphoid  i^4>  and 

anaJIjwx  i^:?>.  Tlhxnson  aiso  oCt^erred  coe  case  fc^lk>wing 
trphoid.  and  Tnrasi  mentiooed  scarlatina  <^  ca_5e5^.  meaiJes 
(1).  and  erv-sipelas  1 1 ). 

^        '  -  '    -  5  and  anemia 

1^         -  -       r_:     _.   ;  -      ...    . :_..:,_    ^--     > 4  case?,  in  34 

of  vixkii  the  larjTix  was  rnvolved).  Turasz  noted  the  occnr- 
rt"  emia  and  scrofn'   -  -  "    n. 

:al  relatioo  betv*  sis  and  atrophic  rhi- 

nitis IS  very  important.  BrindeL  for  mstance.  believes  that  ozena 
unqnestiocr.-  — disposes  to  mbc— —  ■---  Plnder.  Swain, 
Grmiw^d.    .  FretidearhaL  Sk  .  and  Wvss  agree 

in  this  opinion,  k.'ut  figirres  show  tint  tins  is  true  by  the  co- 
exisience  of  diese  two  diseases  rn  many"  cases.  Hamilton  ob- 
served 6  cases  of  tnbercolosis  in  ITO  of  ozena,  Harris  in  50 
pt'  -  and  Wyss  m  more  than  halL    dark  main- 

ta  ccTirred  in  more  than  half  of  the  cases  of 

mhercnlosis  of  the  larynx :  widi  this  view  Hnbbard  and  Xew- 
cocnb  did  r        ^  :  r  anther  did  not  find  ozena  present 

in  TO  case-  In  the  1142    cases    of   atrophic 

rhinitis  which  i  have  observed,  tnbercnlosis  was  present  S4 
times  or  in  7.4  per  cent  of  the  cases.  In  my  opinion  there  b 
no  docbc  that  there  exists  between  tnbercnloas  and  ozena  a 
causal  relation  which  is  also  f-i^cmd  in  relation  with  ?npnitj  and 
chlorosis,  besides  the  ozena  may  cause  the  devdopoaent  of  a 
tnbercnlocs  process,  which  Krieg^  regards  as  more  freqnenL 

Si^benmann's  ca-  -   this:     A  rcan  21  years  old  was 

arreted  with  ozena  -ars  and  with  rnbercnlosis  for  two 

years.  I  also  observed  a  similar  case:  A  girL  IT  years  old 
with  a  typkal  recent  ozena,  accompanied  with  frequent  cxpis- 
taxis.  developed  an  acute  attack  of  pnlrnooary  tubercuiosis 
( phthist?  Sorida)  with  fatal  issue,  while  under  my  care. 

"^ "^  anchors   (I.^         '^"itsoo*   identify  ozena  with  faqms 
rsaatode^^.  _s  undoubtedly    to   be   uuaAered 

aixJOii|^  the  pr^  ,    causes   of  atropiac  rhinitis ;  it  was 

foond  114  time.-    ..     .     cases,  about  10  per  cent. 

Jurasz  also  found  this  disease  commonly  i*^'*'^^  his  cases 
( 13  times  i-    '         ~'  -scribe  to  this  disease 

an  etiolocr-:  er  (hereditary  hies), 

John  Mackenzie-  G  Rnndstrom  on  the  coo- 

trarv  denies  it. 
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Among  the  oilier  pathologic  processes  which  have  a  pre- 
disposing influence  in  the  causation  of  atrophic  rhinitis,  I  must 
mention  obesity  {'U  cases),  uric  acid  diathesis  (30),  neuras- 
thenia and  hysteria  (48  and  'Mi  respectively).  The  latter  may 
be  the  result  rather  than  the  cause  of  the  condition. 

4.  Tt)l)aec(j  is  also  an  etiologic  factor.  I  found  it  120  times, 
about  10. -"j  per  cent.  \'ery  little  attention  has  been  paid  to 
this.  ( )veri  :  of  alcoholics  was  also  found  relatively 
often  (40). 

5.  Pathoh  c  conditions  of  the  genito-urinary  apparatus 
are  important  predisposing  causes.  Most  important  arc  the 
changes  in  menstruation  (amenorrhea,  dysmenorrhea  and 
menorrhagia)  of  which  I  noticed  S  cases,  climacterium  8, 
pregnancy  10,  nursing  12,  and  metritis  4.  .'\  common  proof  of 
the  causal  relation  existing  between  these  two  is  the  well- 
known  lessening  of  the  disease  during  menstruation.  Mastui- 
bation  was  quite  commonly  (<S)  found  in  both  sexes;  I  aseribe 
to  it  a  ])redisposing  role  in  the  development  of  the  disease. 

6.  General  pathologic  processes.  Bright's  disease  was  ob- 
served 8  times  in  my  cases.  It  is  well  known  that  pharyngitis 
sicca  which  is  an  almost  constant  accompaniment  of  atrophic 
rhinitis  is  to  a  certain  degree  pathognomonic  of  the  disease. 
Heart  disease  was  noted  4  times,  angina  pectoris  4,  paralysis 
agitans  2,  pleuritis  2,  cystitis  2  and  actinomycosis  1.  Two 
cases  were  idiots. 

The  questions  of  diathesis  and  contagiousness  are  import- 
ant. Diathesis  is  undoubtedly  influential  in  causing  the  dis- 
ease ;  its  simultaneous  apix'arance  in  parents,  children,  broth- 
ers and  sisters  is  evidence  of  this.  In  my  cases,  the  disease 
occurred  sinuiltaneously  in  mother  and  daughter  5  times, 
l)oth  parents  and  children  I  times  and  in  brothers  and  sisters 
10  times.  Such  cases  arc  well  known  in  literature  (Rosen- 
fcld,  Locwenberg,  Paulsen,  vSlriibing,  Stoerk  and  Krieg). 

My  statistics  are  sjjccially  important  as  to  the  diathetic  re- 
lation of  mother  to  daughter. 

At  the  beginning  of  the  seventeenth  century  Crat  was  of 
the  opinion  that  it  was  contagious.  In  more  modern  times, 
the  opinion  is  held  by  some,  especially  Capart,  while  P)riigel- 
mann  and  I  lamilton  deny  it. 

Up  to  the  present  time,  we  have  no  positive  proof  of  the 
contagiousness  of  the  disease,  yet  autoinfcction  is  indicative 
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(iiiv^lvc'iiKMit  ()(  the  larynx  and  trachea  without  tlie  pharynx 
being-  affected). 

Striibing  inoculated  the  chscharge  from  ozena  on  tlic  mu- 
cosa of  a  healthy  nose  in  a  tul)ercuiar  patient.  Death  fol- 
lowed in  four  weeks.  Macroscopically  crusts  were  found, 
microscopically  special  bacilli. 

Lately  Perez  from  minute  bacteriologic  investi.gation  comes 
to  the  conclusion  that  infection  is  possible  from  dogs  as  well 
as  men. 

There  are  various  theories  of  the  cause  of  atrophic  rhinitis 
which  have  their  adherents  and  oi^ponents.  The  more  im- 
portant are : 

1.  Hereditary,  constitutional,  and  Bosworth's  theory. 

2.  Mechanical   (turbinated  bodies,  etc.). 

3.  Focal  (lateral  sinus  theory). 

4.  Chemical. 

5.  Trophoneurosis. 

6.  Parasitic — the  most  im])ortant  and  best. 

1.  Zaufal  first  drew  attention,  in  1874,  to  the  wide  nasal 
cavities  as  a  congenital  cause  of  ozena,  while  the  hereditary 
influence  was  maintained  1)\'  llopmann  (shortness  of  the  nasal 
septum),  Rosenfeld  ;  congenital  atrojihy  of  the  turbinate,  Kay- 
ser,  \'alcntin,  Hill,  Somers  and  Shrimunsky. 

Trousseau's  constitutional  theory  is  one  of  the  oldest,  and 
was  supported  by  Capart.  It  is  based  on  the  fact  that  atrophic 
rhinitis  is  the  result  of  constitutional  diseases  (scrophulosis, 
tuberculosis  and  syphilis)  hereditary  and  acquired.  A1x)ve 
all,  syphilis  seems  to  play  the  most  important  role,  an  opin- 
ion supported  by  Fabricius  Ab  Acquapendentc,  in  the  mid- 
dle ages,  and  in  more  modern  times  by  Stoerk,  Gerbcr,  Schaef- 
fer,  who  found  20  syphilitics  (2  hereditary)  amon.g  11!) 
cases ;  Schroetter,  who  found  34  out  of  77  cases ;  Macken- 
zie 3  of  hereditary  and  :>  congenital  and  Jurasz  13  out  of 
170. 

In  addition,  John  Mackenzie  and  Thost  even  now  ascribe 
to  this  disease  an  important  influence,  while  Rundstrom  and 
Gottstein  are  of  the  opposite  o])inion.  The  latter  fnuml  no 
cases  in  his  practice. 

I  found  syphilis  in  111  out  of  my  1112  cases  (10  per  cent), 
so  I  consider  lliat  syphilis  is  of  importance  in  the  etiology. 

Scrofula  is  also  an  important  predisposing  cause  of  atro- 
phic rhinitis.     Schaeffer  observed  the  disease  99  times  in  119 
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cases,  Scliroctter  10  in  TT,  Gottstein  2  in  12,  Jurasz  7  in 
170,  and  it  was  found  112  times  in  my  1142  cases  (about  10 
per  cent). 

I  have  already  mentioned  the  relation  of  tuberculosis  to 
atrophic  rhinitis.  As  to  the  simultaneous  ocurrence  of  the 
two  diseases,  I  noted  it  84  times  in  my  cases,  7.4  per  cent, 
so  the  relation  between  the  two  cannot  be  denied.  Brindel, 
Plunder  and  others  are  of  this  opinion.  Stoerk,  Schmidt, 
Krause,  Bresgen  and  Watson  ascribe  to  gonorrhea  some  sig- 
nificance in  the  etiology  of  the  disease. 

2.  Most  authos,  such  as  John  Mackenzie,  Gottstein, 
Schciefifer,  Moure,  Flesh,  Williams,  Hajek,  Compaired,  Clure, 
Schech,  M.  Schmidt,  Watson  and  Waterman  believe  that 
atrophic  rhinitis  always  results  from  hypertrophic.  My  ex- 
perience confirms  this,  for  I  found  it  present  60  times. 

Others  oppose  this  view,  particularly  Mulhall,  B.  Fraenkel, 
Wyss,  Hopmann  and  Roth.  Walb  claims  that  the  atrophy  is 
due  to  the  i)resence  of  the  crusts. 

Zaufal,  regarding  the  affection  as  congenital  in  character, 
maintains  that  on  account  of  its  capaciousness,  the  nasal 
cavity,  loses  its  property  of  removing  the  nasal  secretion  in 
proper  suitable  quantities,  wherefrom  the  nasal  mucus  be- 
comes thick  and  on  account  of  the  bacteria  acquires  a  bad 
odor  (fetor).  Saenger,  Barth,  Briigelmann,  Aysagner,  Catmat- 
ter,  Campes,  Salles,  Todenat  and  Rouge  support  this  view  and 
likewise  Demme,  who  draws  attention  to  the  perpendicular 
position  of  the  nose  in  patients  suffering  from  ozena. 

Heymann  explains  this  condition  somewhat  diflferently :  the 
inspired  air  passing  through  preternaturally  wide  nostrils  is  not 
sufficiently  warmed  or  moistened,  and  on  account  of  this  the 
dryness  and   interference  with   secretion  cause  the  bad  odor. 

On  the  other  hand,  Sauvage  and  Fillet  hold  that  the  nar- 
rowness of  the  cavity  is  responsible.  Hopmann,  concludes 
that  the  nasal  septum  is  much  shorter  anteroposteriorly  in 
cases  of  genuine  ozena,  based  on  numerous  measurements  of 
the  length  of  the  sei:>tum  and  width  of  the  epipharynx.  He 
agrees  with  Zaufal,  of  course,  that  the  affection  is  of  congen- 
ital origin ;  in  this  Griinwald  does  not  agree. 

Recently  Berliner  maintained  that  the  principal  cause  is 
the  adhesion  of  the  anterior  part  of  the  middle  turbinate  to 
the  septum  in  cases  of  abnormally  narrow  nasal  cavities.  This 
causes  a   stoj^page  of   the  secretion   in   the   superior  part  of 
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the  nose  with  all  its  consequences  (fetor,  etc.).  This  theory, 
however,  found  no  sujiporters.  On  the  contrary,  it  is  denied 
by  Kayser  and  Demme. 

In  some  of  my  cases,  where  this  condition  existed  (septum 
always  deflected),  the  symi)toms  of  the  atroi)hic  rhinitis  were 
more  expressed  on  the  oj)i)osite  side,  which  natural'.y  is  in 
oi)position  to  Berliner's  theory. 

To  this  category,  at  least  in  some  degree,  belongs  the  the- 
ory of  Bosworth  (l!)00).  according  to  which  the  disease  is 
a  result  of  jiurulent  rhinitis  of  childhood.  "Children  are  very 
I)redisposed  to  the  inflammatory  catarrhs;  the  first  result  is 
increased  secretion.  The  process  spreads  slowly  into  the 
glandular  tissue,  the  secretion  becomes  thicker  and  dries  in 
the  form  of  crusts  which  by  pressure  repress  the  blood  flow 
to  the  mucous  membrane.  The  dry  secretions  are  not  ex- 
pelled, decompose  themselves  and  cause  the  characteristic 
smell  (fetor)."  The  o])inion  is  shared  by  American  and 
English  writers  such  as  Richmond  MacKinney,  L.  Lack, 
Spencer  and  Brenner. 

3.  As  I  have  stated  in  the  introduction,  the  opinion  was 
still  held  at  the  end  of  the  seventeenth  century  by  Vieussens, 
Reininger  and  Giins,  that  ozena  was  not  a  separate  disease 
but  a  symptom  in  sup]nirative  disease  of  the  lateral  sinuses 
of  the  nose.  In  more  recent  times,"  this  opinion  is  gaining 
ground.  Michel  and  Schacfifer  noted  that  ozena  disai)peared 
after  cure  of  s])henoid  sinus  suppuration. 

The  principal  exponent  of  this,  the  so-called  focal  theory, 
is  Griinwald  of  Monaco,  who  maintains  that  ozena  is  always 
caused  by  su])]:)urations  of  the  lateral  sinuses  of  the  nose,  espec- 
ially the  ethmoid  and  sphenoid.  The  following  favor  this  view: 
Piresgen,  Nobel  and  Lohnherg.  Ilajck,  Wertheim  (autopsies), 
Moll,  George,  Ryerson,  Porcher,  North,  Winslow,  Jacques, 
Theisen,  Mayer,  Logan,  Farlow,  Langmaid,  Chatellier,  Grant, 
Berthold,  Cobb,  Ricord.  Brieger,  Cassel,  Robertson,  Flatau, 
Spicer,  Tissier  and  Harris. 

Most  of  the.se  authors  regard  ethmoid  and  s])henoid  disease 
as  the  cause  of  ozena.  Langmaid  and  Flatau  observed  recov- 
ery follow  operation  for  emj)yema  and  caries  of  the  sphenoid 
and  ethmoid  sinuses.  Others  hold  that  it  is  diseases  of  the 
maxillary  sinus  that  is  the  cause.  Robertson  and  Spicer  had 
recoveries  following  operation  for  empyema  of  the  maxillary 
sinus. 
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Brenner  found  the  sphenoid  affected  once  and  the  maxillary 
twice  in  twenty-five  cases,  and  Harris  in  nineteen  cases  found 
the  maxillary  affected  twice  and  the  ethmoid  once.  Ricord 
found  only  the  frontal  affected 

On  the  other  hand,  this  theory  is  opposed  by  Schech,  M. 
Schmidt,  Rosenthal,  Wright,  Mygind,  Zarniko,  Hill,  Rethi, 
Jacoby,  Hopmann,  Gerber,  Kafcmann,  Cholewa,  Cordes, 
Zuckerkandl  (anatomic  grounds),  Habermann,  Siebenmann, 
and  Grosskopf  (two  cases  without  sinus  involvement  cured  by 
other  means). 

I  do  not  consider  that  disease  of  the  accessory  sinuses  is  the 
cause  of  either  simple  or  fetid  atrophic  rhinitis,  although  I 
found  it  present  in  relative  frequency ;  <SG  cases,  in  10  of  which 
the  maxillary  was  affected.  Furthermore  transillumination 
and  other  tests  were  negative  in  290  cases.  , 

4.  Krause  first  showed,  in  1885,  that  the  principal  feature 
of  the  disease  was  to  be  found  in  the  changes  in  secretion, 
namely,  fatty  degeneraion  of  the  infiltrated  cells,  hence  fetor. 
E.  Fraenkel  also  maintains  that  the  principal  factor  in  cases  of 
ozena  is  the  atrophy  of  Bowman's  glands,  whence  the  penetra- 
tion of  microorganisms  is  facilitated,  causing  fetor.  Schoene- 
mann,  Grosskopf  and  Moure  hold  this  view. 

According  to  Habermann,  the  cause  lies  in  the  fatty  degen- 
eration of  the  epithelium  of  Bowman's  glands,  as  well  as  of  the 
acinous  glands.  Rethi  and  Roe  believe  in  this  theory,  likewise 
Jurasz,  who  regards  ozena  as  an  anomaly  of  secretion.  Freu- 
denthal  regards  xerosis  {i.  c.  lack  of  humidity)  as  the  most 
important  factor,  while  Sanger  believes  that  it  is  the  diminu- 
tion (5  to  10  times)  of  the  tension  of  the  expiratory  oscilla- 
tion of  the  air  pressure. 

5.  The  first  Volkmann,  and  afterwards  Suchardt  showed 
that  the  change  of  the  cylindrical  epithelium  into  the  fiat  cor- 
neous (the  so-called  epitlKlium  metaplasia)  i)lays  a  very  im- 
portant part  in  the  etiology  of  ozena,  fetor  being  dependent  on 
the  decomposition  of  the  corneous  substance  of  the  cells.  Sei- 
fert  and  Zarniko  maintain  this  opinion,  the  latter  however 
thinks  that  the  ])articii)ation  of  the  specific  bacterium  is  neces- 
sary. Bayer,  Hecht,  Cai)art,  Sautmann,  Gougenheim,  Rethi, 
Mygind  and  Bouronillee  hold  to  the  trophoneurotic  theory. 

Siebenmann  introduced  in  1!»U0  some  modification  of  this 
theory  on  the  basis  of  the  mechanical  theory,  i.  e.,  Suchart's 
metaplasia,  the  socalKd  cheniai)njsoi)ia  (wide  face  and  nasal 
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cavities).    Holiiii^er  Meisser  and  Grosshcrntz  suport  this  view. 

Gerber,  in  1900,  basing  his  views  upon  special  investigation 
of  407  cases  of  ozena,  became  convinced  that  chemaprosopia 
and  platyrrhinia  (wide  face  and  wide  skull)  play  the  most 
important  role.  Cholcwa  and  Cordcs  regard  as  the  cause  of 
ozena  the  primary  changes  in  the  bones  (atrophy)  analogous 
to  those  we  see  in  osteomalacia. 

G.  The  parasitic  theory  best  exi)lains  the  conditions  found 
in  atrophic  rhinitis. 

The  first  bacteriologic  investigations  in  ozena  were  made 
by  E.  Fraenkel  in  1882.  He  found  two  kinds  of  micrococci 
and  bacilli,  regarding  one  of  these  (the  thick  bacillus)  as 
the  cause  of  the  fetor.  Three  years  later,  Loewenberg  of  Paris 
succeeded  in  cultivating  a  special  form  of  microorganism 
which  he  claimed  was  specific  for  ozena,  having  found  the 
diplococcus  (diplobacillus)  generally  m  the  form  of  chains 
in  IG  cases.  Besides  this  ozenacoccus  he  found  two  other  forms 
of  bacteria.     Inoculation,  however,  was  negative. 

J').  Kraenkel  proved  the  resulU  of  E.  Fraenkel,  but  did  not 
acknowledge  the  specificity  of  Loewenberg's  microorganism. 
On  the  other  hand,  Sicard,  Fuge,  Bonehevan,  l>aratoux, 
Massei,  Baurowicz,  Lennox-Brown,  Ilobert  and  Gc^rnil  and 
Babes  have  affirmed  the  Loewenberg  discovery. 

According  to  Cornil  and  Babes,  Ivoewcnberg's  ozenacoccus 
is  found  as  large  cells,  sometimes  joined  together,  0.5  to  1.0 
mikron  in  diameter.  It  may  be  cultivated  on  gelatin,  giving 
the  characteristic  odor  of  ozena.  Is  is  pathogenic  for  mice — 
death  ensuing  in  from  1  to  2  days.  It  has  been  proved  further 
that  Loewenberg's  ozenacoccus  is  identical  with  Friedlander's 
pneumococcus  (Klamann,  Thost,  de  Simoni,  Strazza,  etc.). 

Paulsen  found  Friedlander's  pneumobacillus  in  15  cases  of 
ozena;  Al)el  found  it  in  3G  cases  in  1893  and  1895.  They 
claim  that  in  addition  to  Friedlander's  bacillus,  another  is 
constantly  present,  which  they  call  the  bacillus  mucosus  and 
which  is  specific  for  ozena  and  atrophic  rhinitis.  Abel's 
bacillus  is  1.25  mikra  wide  and  of  varying  length;  it  is  stained 
with  methyl  blue,  carlM)l  fuchsin,  anilin  fuchsin  and  anilin 
methyl-violet,  also  with  Gram.  It  may  be  cultivated  very  well 
on  agar-agar  and  it  is  pathogenic  for  white  mice  (death  from 
typical  septicemia). 

Hajek,  Dreyfus  and  Kknipcrcr  acknowledge  the  existence 
of  Loewenberg's  ozenacoccus,  afterwards  proved  to  be  Abel 
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and  Paulsen's  bacillus  mucosus  ("Kapselbacillus").  They  regard 
the  ozenacoccus  and  the  bacillus  mucosus  as  identical  with 
Friedliinder's  pneUmococcus.  The  microorganisms,  however, 
are  in  the  secretions  but  not  in  the  tissues  of  ozena  patients. 

jMarsano  (1890)  and  Kyle  (1894)  proved  that  the  bacil- 
idis  atrophicae  is  the  nrost  commonly  found.  In  '1900,  the 
Italian  writer's  Bellfanti  and  della  Vedova  stated  that  two 
forms  were  found  in  the  crusts:  1.  Loewenberg's  and  Abel's 
bacillus  mucosus ;  2.  Bacillus  pseudodiphtheriticus,  w^hich  they 
regard  as  specific  for  ozena.  ,  , 

Pes  and  Gradenigo  confirmed  this  discovery ;  they  found 
still  another  kind  of  bacillus.  Auche  and  Brindel  found  in 
;B0  cases  of  atrophic  rhinitis,  Loewenberg's  bacillus  mucosus 
in  20,  bacillus  diphtheriticus  18,  staphylococci  12  and  strepto- 
coccus 4.  De  Simoni  found  the  bacillus  mucosus  of  Loewen- 
berg-Abel  constantly  present ;  he  also  found  Fraenkel's  bacil- 
lus foetidus  which  Baurowicz  calls  bacillus  capseolatus  rhinit- 
pneumobacillus  of  Friedlander  and  the  bacillus  typhisimilus 
were  not  constantly  found  present. 

Perez  in  1900  claimed  that  the  cocco-bacillus  foetidus 
ozaenae  was  the  specific  bacterium.  Symes  found  a  bacillus 
very  similar  to  the  diphtheria  bacillus  in  87  per  cent  of  23 
cases  examined,  so  that  he  regards  ozena  as  a  chronic  form 
of  nasal  diphtheria. 

According  to  Klemperer  and  Scheier  (1901),  the  ozena 
bacillus  is  identical  with  Friecllander's  pneumobacillus  as  well 
as  with  Frish's  bacillus  rhinoscleromatis.  They  succeeded  in 
immunizing  against  the  rhinoscleroma  bacillus  and  vice  versa, 
liaurowicz  does  not  agree  with  this  opinion. 

Delie  and  M.  Schmidt  found  the  aspergillus  fumigatus  and 
penicillium  glaucum  present  in  cases  of  ozena,  naturally  as 
parasites. 

Although  the  parastic  origin  of  simple  and  fetid  atrophic 
rhinitis  is  the  most  plausible  (Krieg,  CozzoHno,  Piaurowicz, 
Wright  and  I  hold  this  view),  there  are  many  oi)poncuts 
(Otins,  Lombard,  Rethi,  Longhini,  Burger,  Siebenmann, 
Cholewa,  Cordes,  Hecht  and  Grosskopf). 


LXIV. 

LARYNGEAL  DISTURBANCES  PRODUCED  BY 
VOICE   USE.* 

(Vascular,  cellular,  neuromuscular  ansrioma ;  papilloma; 
"singer's  nodes"  in  speakers  and  shouting  children ;  voice 
fatigue ;  vocal  strain ;  dysphonia  spastica.  Principles  of  pre- 
vention.) 

By  W.  E.  Cassici.bkrry,  M.  1)., 
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That  which  is  merely  "use  of  the  voice"  for  one  person 
may  be  overuse  for  another ;  hence,  lx)th  are  pertinent  to  the 
present  discussion.  To  the  singer  with  failing  voice,  to  the 
orator  with  lack  of  carr\ing  quality,  the  teacher  with  recur- 
rent aphonia,  the  clergyman  with  s])astic  vocal  contortions 
and  to  a  host  of  business  folk — dictating  correspondents, 
salesmen,  callers  and  others,  the  gathering  of  knoweldge 
tending  to  the  preservation  of  the  voice  is  of  weighty  import- 
ance. 

The  laryngeal  disturbances  produced  by  voice  use  mav  be 
grouped  under  three  divisions :  vascular,  cellular  and  neu- 
romuscular. Strenuous  vocalization  excites  vascular  con- 
gestion even  in  a  vigorous  larynx,  as  may  be  observed  in  sing- 
ers after  the  rendition  of  difficult  roles  and  in  clergymen  on 
the  Monday  morning  following  an  arduous  Sunday.  When 
the  larynx  is  previously  weakened  by  disease,  hyperemia  is 
induced  by  correspondingly  less  vocal  effort,  ordinary  conver- 
sation then  sufficing  to  maintain  congestion  of  the  larynx  and 
consequent  relaxation  of  the  vocal  muscles,  as  exemplified  by  a 
recent  case  (1)  of  an  incessant  talker  who,  while  suffering  from 
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acute  laryngitis,  ran  the  gamut  of  sprays  and  pigments,  but 
permitted  no  rest  to  the  larynx.  Finally,  discouraged,  and  con- 
templating a  change  of  climate,  at  great  business  sacrifice,  he 
consented  to  a  strict  adherence  to  pencil  and  writing  pad,  which 
rest  to  the  vocal  organ  sufficed  to  restore  his  voice  in  so  short 
a  time  that  it  was  jocularly  referred  to  as  a  miracle. 

This  incident  is  mentioned  to  emphasize  the  well-known 
but  much  neglected  principle  of  the  need  of  comparative  or 
even  complete  vocal  rest  to  an  acutely  inflamed  larynx  as  a 
means  of  treatment.  The  same  principle  is  of  value  as  a 
prophylactic  measure,  the  neglect  of  which  was  illustrated 
in  the  case  (II)  of  an  exceptionally  forceful  concert  singer  who 
had  been  in  excellent  voice  prior  to  an  attack  of  acute  laryn- 
gitis during  which  she  persisted  in  meeting  her  singing  en- 
gagements.   A  few  weeks  afterwards  an  angioma  of  one  vocal 


Fig.  1. 


cord  was  seen  to  have  developed  (Fig.  1).  In  confirmation 
of  its  cause  as  assigned.  I  quote  from  W'yatt  Wingravc.' 
"that  such.angiomata    show    an    increasing    vascularity    from 
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a  simple  hyperemia  up  to  permanent  distension  and  throm- 
bosis." Later  in  the  case,  it  was  found  necessary  to  remove 
the  angioma  by  galvano-cauterization  before  the  patient's  voice 
could  be  restored. 

Moreover,  if  there  be  disease  of  the  accessory  vocal  organs, 
e.  g.,  the  phar\nx,  the  larynx  functionates  at  a  distinct  disad- 
vantage and  then  vascular  congestion,  muscular  atony  and 
even  cellular  hyperplasia  of  the  vocal  cords  are  liable  to  result 
from  \\li;,t  may  be  little  more  than  a  customary  use  of  the 
voice. 

Cases  III  and  1\'. — A  vaudeville  singer  was  handicapped 
by  an  unreliable  voice ;  he  had  laryngeal  congestion  with  atony 
of  the  cords  accompanied  by  redness  and  thickening  of  the 
faucial  pi'.hirs  due  to  retention  tonsillitis  in  the  deeply  placed 
bases  of  imperfectly  operated  tonsils.  A  tonsillectomy  remedied 
tile  whole  difficulty,  his  voice  becoming  thoroughly  competent. 
On  the  other  hand  (Case  IV),  a  country  clergyman  who  con- 
tinues to  endure  a  chronic  retention  tonsillitis,  while  attempt- 
ing to  preach  thrice  on  Sun(la}s  and  to  furnish  the  music  as 
well,  suffers  from  voice  fatigue  and  many  periods  of  vocal 
disability. 

These  experiences  being  typical,  justify  formulating  a  second 
principle  of  prevention  which  is  well  known  to  laryngologists, 
but  which  is  not  yet  generally  recognized,  although  it  is  of 
great  economic  value  to  vocalists,  viz. :  To  conserve  the  voice 
under  maximum  use,  diseases  of  the  ])harynx  or  nose  should  be 
promptly  remedied. 

Although  masters  disagree  as  to  what  constitutes  right  or 
wrong  methods  of  singing,  it  surely  is  wrong,  in  technical 
phrase,  to  force  the  voice,  whether  in  singing  or  speaking; 
that  is,  to  compel  higher  notes  than  are  natural  to  a  given 
register,  to  maintain  an  abnormally  loud  intensity  by  rein- 
forcing the  blast,  to  habitually  pitch  the  voice  into  the  falsetto 
register,  or  to  time  overwork  the  muscular  mechanism.  To 
attemi)t  even  one's  customary  role  of  song  or  speech  at  a 
time  of  disability  either  of  the  larynx  or  accessory  vocal  organs- 
is  equally  a  forcing  of  the  voice. 

The  fact  that  "singer's  nodes"  occur  also  in  speakers  and 
others  who,  by  habit  or  necessity,  force  the  voice  in  some  of 
these  ])articulars,  indicates  that  the  method  of  singing  known 
as  "striking  the  glottis,"  although  possibly  the  main  cause  vv^ith 
singers,  as  explained  by  Ilolbrook  Curtis,  is  not  the  only  wrong 
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or  forcing  method  which  is  capable  of  exciting  these  minute 
cellular  hyperp'.asiae  at  points  of  attrition.  All  artificiality  of 
method  certainly  can  be  excluded  by  reason  of  youthfulness, 
in  the  following  instance  of  typical  "singer's  nodes"  observed 
in  a  boy  who  did  not  sing : 

Case  V. — A  boisterous  lad  of  9  years,  described  by  his 
parents  as  an  incessant  talker  and  shouter,  w^hose  voice  always 
dominates  the  field  of  boyish  sports,  has  suffered  increasing 
hoarseness  for  a  year.  A  small  adenoid  has  been  operated  sim- 
ply for  exclusion.  The  laryngeal  image  plainly  discloses  a  pair 
of  vocal  nodules  on  the  edge  of  the  vocal  cords  at  the  junction 
of  their  anterior  and  middle  third   (Fig.  2). 


Fig.   2. 


The  formation  of  nodes  during  that  sort  of  forcing  of  the 
voice  which  is  impelled  by  ordinary  use  of  it  through  periods 
of  disease  of  the  larynx  or  accessory  vocal  organs,  is  exempli- 
fied by, 

Casics  \'I  and  \'II. — The  former,  a  choir  singer  with  chronic 
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retention  tonsillitis  which  she  disrci^arded  notwithstanding- 
frequent  inconvenience  until  a  pair  of  nodes  causinj^  rough- 
ness of  IJK'  \t>cc  C()ni])elle(l  altenlion.  The  outcome  was  un- 
usua]l\-  fortunate,  as  the  com])arative  ease  of  vocal  execution 
which  tollowed  a  fragmental  tonsillotomy  enabled  her  to  con- 
tinue "in  voice"  in  spite  of  the  nodes,  which  when  last  seen 
had  grown  smaller  as  if  gradually  to  disappear.  In  the  lat- 
ter case  (\II)  a  kindergarten  teacher  with  unsuspected  in- 
cipient tuberculosis  presented  an  anemic  larynx,  paretic  vocal 
cords  with  a  i)air  of  nodes,  ])ut  no  other  inequalities.  Rest 
to  the  voice  being  advised  she  left  the  city  for  six  months, 
and  on  her  return  tuberculous  pyriform  swelling  of  the  ary- 
tenoids was  present,  but  the  nodes  were  gone.  The  infer- 
ence is  that  they  had  formed  under  the  stress  of  her  kinder- 
g'arten  vocal  teaching  which,  for  a  larynx  partly  disabled  by 
incipient  tuberculosis,  amounted  to  a  forcing  of  the  voice. 

My  observation  of  papilloma  of  the  larynx  in  adults  serves 
merely  to  support  the  general  experience,  that  voice  users  are 
especially  subject  to  it.  The  inference  is  the  more  reasona- 
ble since,  as  stated  by  Wyatt  Wingrave,-  "hyperemia  if  sufifi- 
ciently  prolonged  or  repeated,  may  result  in  the  histologic 
dystrophic   changes"   which   constitute   a   pai)ilIoma. 

Of  course,  there  are  other  etiologic  factors,  but  excessive 
vocalization  and  consequent  hyperemia  were  the  only  evident 
causes   in  : 

Casks  iX  and  X. — Middle-aged  gentlemen,  one  a  lx>ard  of 
trade  operator  accustomed  to  extreme  vocal  effort  on  the 
"tlo(»r,"  and  the  otlier  a  political  campaign  speaker  much  in 
demand  at  open  air  meetings  on  account  of  his  sonorous  bass. 
Each  was  obliged  to  relin(|uish  his  vocation  on  account  of 
increasing,  persistent  hoarseness  due  to  a  characteristic 
l)apillated  neoplasm  of  the  anterior  half  of  the  vocal  cord, 
removal  of  which  by  intralaryngcal  methods  eventuated  in  per- 
fect recovery  without  recurrence  during  known  j)eriods  of  ten 
to  fifteen  years,  although  neither  thereafter  exacted  as  much 
use  of  his  voice. 

In  designating  my  third  division  of  disturbances  of  the 
larynx  due  to  voice  use,  as  neuromuscular,  I  am  conscious  of 
entering  upon  a  ])hasc  of  the  subject  of  which,  even  after  all 
is  said,  our  conception  of  the  disorder  is  still  but  vague. 

Lesions  cannot  be  said  to  be  strictly  muscular  unless  im- 
plication  of   the   perii)heral    nerve    endings   can   be   excluded. 
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However,  the  rupture  of  fibres  of  the  internal  tensor  muscles 
during^  their  use  is  certainly  a  purely  myopathic  lesion.  This 
sort  of  functional  traumatism  is  said  to  hapi)en  sometimes  to 
sing^ers,  but  my  own  observation  of  it  is  limited  to  the  case 
of  a  broker. 

Case  XL — ]\Ir.  A.  R.,  while  vociferating  durinjr  a  panic  "on 
change,"  felt  suddenly  a  twinge  of  pain  and  found  himself 
voiceless.  On  examination  a  few  hours  later  the  right  vocal 
cord  appeared  as  if  it  had  been  struck  by  a  hammer — ccchy- 
motic,  swollen,  relaxed.     The  left  cord  was  normal. 

Muscul.'u"  strain  from  forcing  of  the  voice  wliich  affects 
chiefly  the  internal  tensor  muscles — the  thyroarytenoidei  interni 
and  perhaps  the  arytenoideus,  may  be  viewed  simply  as  a 
milder  degree  of  functional  traumatism  and  therefore  chiefly  a 
myopathic  lesion.  In  inflammatory  paresis,  the  terminal  nerves 
are  thought  to  participate,  therefore  it  is  typically  neuromus- 
cular, while  in  the  following  notable  instances  of  unilateral 
double  tensor  j^aresis  and  of  dysphonia  spastica,  the  neuropathic 
element  seemed  to  predominate. 

Case  XII. — Rev.  J.  G.  spoke,  in  part,  in  the  low  measured 
tones  of  the  cultured,  but  his  voice  on  approaching  the  several 
climaxes  of  a  sermon,  would  suddenly  break  into  the  falsetto 
register  like  the  high  pitched  enunciation  of  certain  persons 
in  anger  but  intensified  by  an  enforced  blast.  It  sounded  as 
if  it  were  very  wearing  to  his  larynx,  and  toward  the  close  the 
exhausted  mechanism  would  weaken,  hoarse  up  and  emit  jerky 
and  scarcely  audible  tones,  defects  which  with  time,  so  aug- 
mented as  to  threaten  his  professional  career  and  to  strongly 
suggest  an  impending  dysphonia  spastica.  On  examination 
there  was  noted,  pronounced  i^aresis  of  the  left  vocal  cord,  its 
excursion  on  i)honation  falling  far  short  of  the  middle  line. 
On  close  analysis  it  proved  to  be  a  conjoined  paresis  of  the 
external  tensor  nmscle  (cricothyroideus)  and  the  internal  ten- 
sor (thyroarylenoideus  internus).  The  paretic  cord  and  the 
arytenoid  seemed  to  occupy  a  lower  vertical  level  in  the  larynx 
than  the  sound  imv.  so  that  their  edges  did  not  meet  in  the 
.same  horizontal  plane,  whieh  is  staled  by  Gottstein  to  be  a  sign 
of  double  tensor  paralysis.  The  right  arytenoid  would  over- 
ride the  left,  but  the  picture  was  not  identical  with  recurrent 
nerve  paralysis,  and  the  usual  cau.ses  of  the  lattere  were  ex- 
cluded by  subsequent  observation  through  a  i^eriod  of  ten 
years.     After  a  few  weeks'  rest  he  was  able  to  resume  preach- 
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inq-  by  complying-  with  my  advice  to  restrict  the  delivery  to 
his  more  pleasant  conversational  style.  The  cord  recovered 
m  lar.ge  measure  after  some  months,  but  relapsed  the  follow- 
ing^ year  as  he  lapsed  into  the  old  emotional  falsetto  style ;  it 
a.gain  recovered,  but  three  years  later  again  relapsed.  Dur- 
ing the  past  six  years  his  more  quiet  delivery  has  become  habit- 
ual, the  vocal  cord  remaining  fairly  well  and  just  now  quite 
normal  in  appearance. 

Some  of  the  details  of  the  following  case  of  dysphonia 
spastica  I  abstract  in  part  from  the  published  report  by  Dr. 
John  Edwin  Rhodes^,  as  the  patient  was  observed  by  myself 
only  informally  as  a  friend,  although  closely  observed  and  over 
a  long  period  of  time.  It  is  introduced  to  afford  opportunity 
of  comparison  with  the  preceding  case  and  for  the  purpose 
of  further  comment,  although  I  will  take  occasion  to  add  the 
termination  and  to  amplify  certain  phases  of  it. 

Case  XIII. — Mr.  C.  L.  was  a  noted  clergyman  who  first 
came  under  my  notice  in  1883,  when  in  his  o4th  year,  at  which 
time  his  voice  was  beginning  to  show  the  earliest  definite  in- 
dications of  this  phenomenal  disease.  In  opening  conversa- 
tion, he  would  first  strike  an  attitude  by  posing  his  head  back- 
ward and  aside,  as  if  in  an  effort  to  facilitate  an  impeded 
utterance.  The  words  when  they  came  seemed  to  be  popped 
out  under  high  pressure  and  had  a  disagreeably  tense  klang, 
the  fewest  possible  being  made  to  suffice.  In  preaching  he 
did  better,  but  the  pitch  was  erratic  with  much  falsetto  and 
syllables  were  sometimes  suppressed.  Three  years  later  he 
sought  advice,  and  on  examination  Dr.  Rhodes  observed 
paresis  of  the  right  vocal  cord  and  again  observed  it  five 
months  later ;  but  at  subsequent  examinations,  this  feature 
was  not  noted,  probably  having  been  incidentally  due  to  the 
forcing  of  the  voice  in  the  face  of  its  disability.  In  this 
connection  I  would  recall  the  paresis  of  one  vocal  cord,  in 
conjunction  with  the  falsetto  habit  in  the  preceding  case  (XII). 
In  1S1»3,  ten  years  from  the  time  of  my  first  obser- 
vation, he  was  obliged  to  retire  from  the  pu'.jMt,  having  be- 
come nearly  inarticulate  in  spite  of  long  periods  of  rest  and 
varied  treatments.'  In  attempted  utterance,  spasmodic  contor- 
tions of  the  facial  muscles,  visible  contraction  of  the  neck  and 
chest  and  congestion  of  the  face  would  precede  by  some  sec- 
onds the  jerking  out  of  a  few  words  which  came  finally,  per- 
haps, in  a  loud  oratorical  tone  or  in  a  hoarse  whisper,  or  fal- 
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setto  key.  the  pitch  being  quite  uncontrollable.  About  this 
time,  quite  a  sensation  was  caused  by  the  announcement  that 
a  new  treatment  had  effected  a  cure  and  that  he  would  preach 
the  following  Sunday,  when  to  my  astonishment  he  did  speak 
distinctly  better,  albeit  far  from  well.  It  was  subsequently  dis- 
closed that  the  new  treatment  consisted  merely  of  spraying  a 
cocain  solution  into  the  nostrils,  that  its  beneficent  effect  would 
endure  but  an  hour  and  was  followed  by  "terrible  reactionary 
suffering."  so  that  he  limited  its  use  to  occasions  of  special 
church  celebrations.  During  the  next  ten  years  he  grew  worse, 
notwithstrnding  an  almost  continuous  silence.  Attacks  of 
asthmatic  dyspnea  conjoined  with  heart  weakness,  both  said 
to  be  of  nervous  functional,  rather  than  of  organic,  nature, 
helped  toward  a  final  exhaustion. 

What  was  the  exact  "laryngeal  disturbance"  in  this  case, 
in  what  manner  was  it  "produced  by  voice  use"  and  how  did 
cocain  serve  to  temporarily  suspend  the  disability? 

Rhodes.*  following  Mackenzie,^  ascribed  the  laryngeal  im- 
pediment to  spasmodic  contraction  of  the  tensor  nuiscles  of 
the  larynx,  which  he  was  able  to  observe  in  another  similar 
case,  but  not  in  this  one,  in  whom,  at  the  worst  stage,  the 
muscular  movements  as  seen  in  the  laryngoscope  appeared 
normal.  Semon''  refers  to  several  cases  which  presented  symp- 
toms identical  with  the  foregoing,  in  all  the  worst  of  which 
he  observed  laryngoscopically  a  spasmodic  sjdiincter-like 
closure  of  the  larynx  on  attempts  at  phonation.  indicating  in 
addition  a  spasm  of  the  adductors.  In  other  words,  the 
larynx  under-  cortical  superexcitation  overdoes  its  effort  at 
tone  formation,  contracts  too  quickly,  too  violently ;  that  is, 
incoordinately  with  the  other  elements  of  speech,  ideation, 
volition,  respiration,  articulation,  hence  it  fails  to  emit  the 
tone  at  the  i)roper  psychologic  moment — a  sort  of  laryngeal 
stammer.  Like  common  stammer, it  is  aggravated  by  the  intuitive 
accessory  muscular  efforts  of  the  patient  to  make  himself  talk 
as  evidenced  by  facial  and  chest  contractions,  but  unlike  com- 
mon stammer,  the  habit  is  induced  later  in  life,  during  the 
course  of  years  and  is  acquired  chiefly  by  professional  voice 
users,  notably  clergymen,  through  unnatural  and  enforced 
methods  of  address  in  which  the  high  jiitched  falsetto  regis- 
ter is  a  factor.  The  emotional  temperament  which  is  a  nat- 
ural characteristic  of  clergymen,  is  a  predisposing  condition 
in  so  far  as  it  is  jirone  to  find  expression  in  the  falsetto  key 


910       LARYNGEAI,  DISTURBANCES   PRODUCED   BY   VOICE   USE. 

and  otherwise  to  render  speech  unstal)le,  and  if  to  emotional- 
ism is  added,  that  dyscrasia,  which  results  in  asthma,  hay  fever, 
nervous  dyspepsia  and  nasal  reflexes,  the  predisposition  to  dys- 
phonia  spastica  may  be  said  to  be  accentuated.  Phonetic  adduc- 
tion of  the  vocal  cords  is  for  the  purpose  of  speech  in  expression 
of  thought,  hence  the  major  adduction  centres  are  located  in  the 
cerebral  cortex,  and  it  is  conceivable  that  under  years  of  emo- 
tional imjnilses  Icadino-  to  high  pressure  speech,  that  these 
centres  should  acquire  a  vicious  habit  of  spasmodic  violence  in 
action. 

The  third  principle  of  prevention  which  I  seek  thus  to  estab- 
lish is,  that  voice  users,  especially  preachers,  should  avoid  fall- 
ing into  the  custom  of  using  high  tension  speech  or  the  falsetto 
register,  for  the  reason  that  it  not  only  does  local  violence  to  the 
neuromuscular  mechanism  of  the  larynx,  but  being  an  expres- 
sion of  emotionalism,  it  is  liable  to  habituate  the  cortical  motor 
centres  to  an  undue  excitability,  leading  to  dysphonia  spastica 

It  remains  to  suggest  an  explanation  of  the  action  of  cocain, 
whose  salient  effect  is  local  anesthesia,  in  ameliorating  a  spas- 
modic dysphonia  wdiich  was  primarily  of  centric  origin.  Two 
premises  may  be  restated :  First,  that  the  fundamental  laryn- 
geal spasm  was  aggravated  by  accessory  spasms,  some  intuitive, 
some  doubtless  reflex,  inasmuch  as  coordinated  articulate  speech 
is  dependent  in  part  upon  a  local  feeling  which  guides  the  play 
of  the  delicate  muscles  through  a  reflected  stimulus.  Second, 
that  the  cocain  only  partly,  not  wholly,  ameliorated  the  dys- 
phonia. It  is  a  fair  deduction  that  by  overflow  of  the  nasal 
cocain  spray  into  the  throat,  this  reflex  stimulus  was  dulled, 
and  to  this  extent  only  was  the  disability  ameliorated. 
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THE      REMOVAL      OF     ADENOID    VEGETATIONS 
THROUGH   THE   NASAL   PASSAGES 
BY  A   NEW   METHOD.* 

By  Otto  T.  Freer,  M.  D., 

assistant  professor  of  diseases  of  the  throat,  nose  and 

chest,  rush  medical  college;   professor  of 

laryngology.  chicago  policlinic, 

CHICAGO. 

The  adenoid  curette  or  rino^knife  in  its  many  forms  is  at 
the  present  time  so  widely  used  for  the  removal  of  adenoid 
vegetation  that  its  employment  is  understood  as  a  matter 
of  course  by  most  authors  when  the  operation  is  alluded  to. 
Its  popularity  is  not  a  proof  of  the  perfect  fitness  of  this 
implement  for  its  purpose,  however,  for  the  wish  to  com- 
plete all  suro^ical  procedures  with  the  least  expenditure  of  time 
and  effort  is  apt  to  make  those  methods  and  instruments  the 
favorites  that  hasten  the  performance  of  an  operation  and 
make  it  as  nearly  mechanical  as  possible.  For  this  reason 
devices  with  as  nearly  automatic  action,  which  replace  as  much 
as  they  can  the  performance  of  instruments  representing  exten- 
sions of  the  intelligently  acting  fingers  and  hand,  have  always 
proved  alluring,  because  they  are  designed  to  accomplish  with 
one  sweep  what  would  otherwise  take  time  and  trouble. 

The  fault  of  these  mechanical  inventions,  however,  is  their 
lack  of  adaptability  to  the  varying  conditions  both  anatomic 
and  pathologic  apt  to  be  encountered,  for  while  they  fit  more 
or  less  well  a  certain  form  of  an  affection  which  their  de- 
signer had  in  mind  when  he  fashioned  them,  they  apply  them- 
selves poorly  or  not  at  all  to  variations  differing  even  mod- 
erately from  it  in  structure  or  surroundings.  An  example 
of  this  kind  of  device  is  the  popular  tonsillotomc.  which  with 
approximate  exactness  removes  the  small   class  of  superfici- 

*Read  at  the  Mooting  of  the  American  Laryngologlcal  Asso- 
ciation, Niagara  Falls,  June,  1906. 
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ally  projecting  tonsils  which  represented  typical  tonsillar  hyper- 
trophy and  its  anatomic  relations  to  its  inventors,  but  which 
is  an  instrument  not  at  all  adapted  to  the  much  larger  genus 
of  partly  or  wholly  submerged  enlargements  of  the  tonsils, 
buried  between  the  pillars  of  the  fauces.  The  form  and  mode 
of  action  of  the  ringknife  is  evidence  that  its  designers  had 
in  mind  the  tonsillotome  in  constructing  it.  and  with  the  ton- 
sillotome  it  shares  the  fault  of  a  mechanically  acting  instru- 
ment fitted  for  but  one  type  of  a  condition  presenting  widely 
differing  varieties. 

The  same  conception  that  led  to  the  creation  of  the  ton- 
sillotome, that  the  tonsil  to  be  removed  was  always  well  de- 
fined and  prominent,  seems  to  have  guided  the  designers  of 
the  ringknife.  who  evidently  had  a  preconceived  idea  that  the 
type  of  enlarged  pharyngeal  tonsil  usually  encountered  forms 
a  circumscribed  mass  projecting  like  a  faucial  tonsil  from  the 
vault  of  the  pharynx.  An  adenoid  growth  of  this  kind  is, 
of  course,  well  designed  to  be  planed  off  with  the  ringknife, 
but  in  my  experience  this  variety  is  much  rarer  than  pro- 
liferations of  lymphoid  tissue  of  more  extensive  and  diffuse 
origin  which  riot  only  hang  from  the  pharyngeal  vault  but 
occupy  the  posterior  wall  of  the  pharynx,  both  the  recessus 
pharyngei  and  often  the  posterior  portions  of  the  nasal  fossae, 
in  front  of  the  choanal  openings.  The  ringknife  could  only 
cut  away  the  central  portion  of  such  a  collection  of  adenoid 
vegetation,  while  unable  to  reach  the  growths  on  the  pos- 
terior wall,  in  the  recessus  and  choanae. 

Chiari  (Krankheiten  der  Oberen  Luftwege,  Vol.  II.  page 
119,  1903)  states  that  vegetations  low  down  on  the  posterior 
wall  of  the  nasopharynx  often  and  those  in  the  recessus 
pharyngeus  always  escape  the  ringknife,  and  Johann  Fein 
(Wiener  mtd.  Wochenschrift,  No.  45,  page  2152,  1905), 
himself  an  advocate  of  the  principle  of  the  ringknife.  says 
that  it  cannot  reach  any  adenoid  growths  in  the  fossa  of 
Rosenmueller  (recessus  pharyngeus)  or  those  attached  to  the 
upper  boundary  of  the  choanae  in  the  domain  of  the  nasal 
cavity.  But  even  where  the  adenoid  vegetations  do  not  grow 
in  the  posterior  nares,  and  their  attachment  begins  just  be- 
hind the  septum,  the  ringknife  may  fail  to  reach  them  be- 
cause the  advancing  blunt  tcX^e  of  the  blade  pushes  the  fore- 
most fringe  of  the  growths  forward  into  the  posterior  nasal 
openings. 


REMOVAL  OF  ADENOIDS  THROUGH  THE  NOSE.  913 

Max  Goerke  (Fraenkel's  Archives  fiir  Laryngologie,  1903, 
page  278)  says :  "In  using  the  curette,  a  portion  of  the  soft 
adenoid  tissue  that  is  wedged  in  between  the  instrument  and 
the  border  of  the  choanae  is  pressed  into  them  and  gradually 
expands  again  afterwards."  In  addition,  the  pendulous 
masses  of  lymphoid  tissues  so  frequently  found  hanging  from 
the  pharyngeal  vault  and  which  slip  aside  so  readily,  may 
avoid  the  ringknife  or  be  incompletely  divided  by  it  so  that 
they  remain  attached  to  a  pedicle  in  the  nasopharynx.  This 
condition  is  described  by  Chiari  {loc.  cit.). 
^  The  ringknife  possesses  another  fault  which  makes  it  pos- 
sible for  portions  of  an  adenoid  growth  to  escape  removal 
by  It.  Its  blade  does  not  cut  in  the  manner  of  a  knife  by 
slicing,  as  it  is  drawn  through  the  tissues,  but  its  edge  im- 
pinges squarely  against  the  material  to  be  removed?  with 
no  sliding  motion,  so  that  there  is  a  tendency  to  scrape  over 
the  adenoid  masses  rather  than  to  cut  them  off,  especially 
when  they  are  freely  movable  and  the  vault  of  the  pharynx 
IS  concave  laterally  so  that  the  edge  of  the  knife  does  'not 
fit  flatly  against  it. 

Fein  {loc.  cit.)  describes  still  another  condition  that  makes 
a  complete  removal  of  the  adenoid  vegetations  with  the  ring- 
knife uncertain,  and  that  is  the  limitations  of  the  motions 
of  the  handle  by  the  incisor  teeth  of  the  lower  jaw  below 
and  the  incisor  teeth  of  the  upper  jaw,  and  the  hard  and 
soft  palate  above.  The  impinging  of  the  handle  on  the  lower 
incisors  limits  the  motion  of  the  blade  forward,  so  that  in 
cases  where  the  jaws  cannot  be  opened  very  widely,  it  fails 
to  reach  the  anterior  part  of  the  adenoid  growth,  and.  as 
Fein  states,  the  incisor  teeth  of  children  have  been  broken 
out  in  the  violent  attempt  to  include  the  foremost  vegeta- 
tions in  the  sweep  of  the  knife.  A  long  hard  palate,  aided 
by  a  rigid  soft  palate,  also  limit  the  forward  reach  of  the 
blade,  while  its  backward  sweep  is  interfered  with  by  the 
incisors  of  the  upper  jaw.  Curving  the  stem  to  permit  a  good 
forward  reach  of  the  blade  interferes  with  its  backward  ex- 
cursion by  reason  of  contact  with  the  upper  incisors,  so  that 
the  straight  stem  is  the  best.  Fein  thinks  that  he  has  over- 
come these  obstacles  by  the  bayonet-shaped  handle  of  his 
curette  which  carries  the  shank  out  of  one  corner  of  the 
mouth.  (Miiari,  however,  does  not  find  that  he  can  always 
oi)crate    radically    with    Fein's    instrument,    and    the    bavonet 
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handle  adds  another  bend  to  an  instrument  whose  motions 
are  r^lready  complicated  by  too  many. 

A  certain  type  of  adenoid  growth  often  encountered 
by  me  is  also  unfavorable  for  the  ringknife.  I  refer  to  the 
tough,  firm,  fibrous  enlargement  of  the  pharyngeal  tonsil 
found  in  some  children  and  often  in  adolescents  and  young 
adults.  The  blade  is  apt  to  slide  over  such  masses  without 
cutting  away  more  than  a   small   portion  of  them. 

These  reasons  suffice  to  show  that  the  ringknife  is  uncer- 
tain in  its  action,  as  is  admitted  by  its  advocates.  It  may 
completely  remove  the  enlarged  pharyngeal  tonsil  in  suita- 
ble cases.  In  others  it  will  cut  away  enough  to  produce  im- 
provement, so  that  the  child  breathes  better  than  before  the 
operation,  but  still  has  to  be  urged  to  close  his  mouth,  and 
this  persistence  of  mouth-breathing  is  then  spoken  of  as  a 
"habit."  In  a  number  of  cases,  however,  the  action  of  the 
knife  is  so  superficial  that  the  adenoid  growth  promptly  re- 
forms after  its  use,  and  the  child  is  as  badly  off  as  before. 

The  tendency  to  a  more  or  less  complete  reproduction  of 
adenoid  tissue  from  its  vestiges  after  operation  is  described 
by  Max  Goerke.  who  refers  to  the  extraordinary  power  of 
regeneration  possessed  by  lymphatic  tissue,  and  says  that 
the  remains  of  adenoid  growths  may  increase  in  size  by  ex- 
uberant granulation  from  the  cut  surfaces  until  the  dimen- 
sions of  the  original  vegetations  are  reached,  and  that  even 
after  a  thorough  operation  by  the  ringknife,  exposing  in  places 
the  basilar  fibrocartilage,  portions  of  lymphatic  tissue  remain 
imbedded  in  the  median  line  which  escape  the  knife  and  be- 
come the  source  of  regeneration  of  the  adenoid  vegetations. 

The  median  portion  of  the  growth  is  especially  apt  to  be 
thus  superficially  removed  where  the  pharyngeal  vault  is  con- 
cave in  the  centre  as  it  often  is,  the  ringknife  not  being  able 
to  enter  such  or  other  depressions,  as  its  shape  fits  it  only  for 
a  level  planing  off  of  the  hyperplastic  tissue.  Post-nasal  in- 
spection in  cases  of  this  kind  shows  a  deeply  hoUow^ed  centre 
in  the  pharyngeal  tonsil  in  the  region  called  the  recessus 
pharyngeus  medius  by  Disse  {Heymann's  Handhuch  der 
Laryngologie,  Vol.  IT,  page  24),  which  would  be  but  super- 
ficially if  at  all  reached  by  the  blade  of  the  ringknife.  It  has 
been  my  experience,  and  that  of  others,  to  meet  a  good  many 
patients  whose  adenoid  vegetations  have  been  completely  re- 
produced after  a  curettement  with  this  instrument.     Fein  says 
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that  even  men  of  skill,  who  have  performed  the  operation 
thousands  of  times  with  it,  from  time  to  time  fail  to  obtain 
a  result.  One  failure,  however,  neutralizes  the  benefit  to 
the  operator's  reputation  of  a  number  of  successful  operations, 
and  the  numerous  relapses  following  the  use  of  the  ringknife 
have  brought  adenoid  operations  in  general  somewhat  into 
discredit  with  the  public. 

In  order  to  be  sure  of  freedom  from  these  annoying  re- 
turns of  adenoid  vegetations,  it  is  necessary  to  extirpate  them 
radically,  and  any  method  that  will  accomplish  this,  even  if 
it  be  more  tedious  than  that  of  the  ringknife,  is  to  be  pre- 
ferred to  it.  As  .  rivals  to  the  ringknife,  post-nasal 
forceps  have  always  held  their  own,  though  overshadowed 
by  it,  and  they  are  certainly  capable  of  a  deeper  and  more 
thorough  removal  of  the  growths,  as  they  are  able  to  follow 
the  adenoid  tissue  into  hollow  places  and  thus  to  clear  it  out 
of  the  highest  portion  of  a  funnel-shaped  pharyngeal  vault 
which  would  escape  the  level  planing  of  the  ringknife.  The 
post-nasal  forceps  shares,  however,  with  the  latter  the  dif- 
ficulty of  operating  with  an  instrument  with  confusing  curves 
that  make  complicated  muscular  movements  necessary.  While 
with  the  ringknife  the  sense  of  direction  of  the  surgeon  is 
the  only  guide  for  the  instrument  operating  hidden  in  the 
nasopharynx,  and  for  this  reason  it  has  occasionally  wounded 
the  tubal  prominences,  the  motions  of  the  post-nasal  forceps 
are  to  a  certain  extent  under  the  control  of  the  index  finger 
inserted  behind  the  soft  palate,  the  sense  of  touch  indicat- 
ing to  the  beak  of  the  instrument  the  location  of  the  separate 
growths.  Unfortunately,  there  is  but  little  room  in  the  naso- 
pharynx for  both  finger  and  forceps,  and  for  this  reason  I 
have  usually  found  it  necessary  to  withdraw  my  finger  partly 
•before  seizing  the  desired  growth,  so  that  a  certain  amount 
of  uncertain  groping  for  the  vegetations  also  belongs  to  the 
post-nasal  forceps. 

On  account  of  this  lack  of  the  exact  knowledge  of  the 
whereabouts  of  the  jaws  of  the  instrument,  I  have  seen  an 
operator  break  oflF  a  large  fragment  of  the  vomer  with  it, 
and  I  have  known  surgeons  to  introduce  it  many  times  be- 
fore it  could  be  made  to  seize  a  certain  adenoid  growth.  The 
post-nasal  forceps  has  the  advantage  over  the  ringknife  that 
it  can  clear  the  fossa  of  Rosenmueller  and  also  the  posterior 
wall  of  the  nasopharynx  fairly  well,  but,  as  stated,  its  curves 
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make  it  an  awkward  and  somewhat  uncertain  tool,  and  by 
reason  of  its  size  and  the  lack  of  exact  control  of  its  motions, 
it  is  not  a  suitable  instrument  for  clearing  the  posterior  ends 
of  the  nasal  fossae  which,  just  beyond  the  choanae,  are  in 
my  experience  often  filled   with   pendulous   adenoid   tissue. 

As  rivals  to  the  forceps  or  ring-knife,  the  sharp  spoons 
cannot  come  into  question,  movable  masses  avoid  them,  they 
cannot  remove  tough  fibrous  growths,  and,  as  Chiari  states, 
they  are  apt  in  places  to  penetrate  the  tissues  to  a  dangerous 
depth. 

Besides  the  oral  mode  of  access  to  the  growths  with  its 
complicated  curves,  there  is  the  direct  route  through  the 
nasal  passages,  first  adopted  by  W.  Meyer,  but  aban- 
doned since  by  all  operators  for  the  roomier  way  through 
the  mouth,  as  apparently  instruments  of  sufficient  size  to  re- 
move the  adenoid  growths  rapidly  cannot  be  passed  through 
the  nares.  That  this  is  only  apparently  the  case.  I  hope  to 
be  ab'.e  to  make  clear  in   this  paper. 


Fig.  1.  The  pernasal  forceps  for  the  removal  of  adenoid  veg- 
etations. The  handle  of  the  instrument  is  so  arranged  that  It 
can  be  opened  and  closed  like  shears. 


The  advantage  of  the  nasal  route  is  its  directness,  so  that 
a  straight  instrument  without  curves  or  angles  to  confuse  the 
nuiscular  sense  can  be  passed  through  it,  and  can  therefore 
be  easily  guided  with  exactness.  Another  factor  in  favor  of 
this  mode  of  access  to  the  nasopharynx,  is  the  ability  to  keep 
the  index  finger  in  the  nasopharynx  to  control  every  step  of 
the  operation  by  the  sense  of  touch  and  to  push  the  adenoid 
vegetations  toward  the  operating  instrument.  The  one  I  em- 
ploy is  a  forceps  with  smoothly  rounded  beak   (Fig.  1),     It 
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is  a  modification  of  an  instrument  which  in  its  unchanged 
form  proved  singularly  suited  to  the  operation  in  a  number 
of  my  first  cases,  Ingal's  nasal  bone  forceps.  I  have  adapted 
this  to  the  adenoid  operation  by  changes  in  its  construction 
and  an  arrangement  of  its  handle  so  that  it  opens  and  shuts 
like   shears. 

The  jaws  of  the  instrument  should  have  a  soft 
spring  temper,  as,  if  hardened  too  much,  they  are 
apt  to  break  off.  The  uncertainty  as  to  whether  I 
had  removed  all  of  the  adenoid  vegetations  in  using  the  post- 
nasal forceps,  first  induced  me  to  finish  the  operation  by  cut- 
ting away  such  adenoid  growths  as  were  left  behind  by  means 
of  the  per-nasal  forceps  described  passed  through  the  nose, 
and  as  I  grew  more  skilful  with  it  I  began  to  use  it  for  the 
whole  operation  and  have  done  so  for  the  past  few  years. 

At  first  the  instrument  seems  too  large  to  pass  through  a 
child's  nares  without  force,  but  in  practice  I  have  never  had 
material  difficulty  in  introducing  it  through  the  nostrils  of 
even  very  young  children,  the  youngest  one  operated  on  this 
way  being  but  6  months  old.  The  reasons  for  the  ready  in- 
troduction of  such  a  comparatively  large  instrument  through 
the  nasal  fossae  of  a  child  are  the  proportionately  large  heads 
of  children,  giving  them  relatively  roomy  nostrils:  their  broad 
faces  which  are  accompanied  by  correspondingly  broad  nares ; 
the  undeveloped  state  of  their  turbinated  bodies  and  the  elas- 
ticity of  their  growing  nasal  septa.  The  latter  factor  makes 
it  possible  to  even  insinuate  the  foceps  past  moderate  cartilag- 
inous or  slight  bony  deflections  of  the  septum.  The  little 
turbinated  bodies  of  the  child  with  their  small  amount  of  bony 
tissues  are  readily  compressed  against  the  outer  wall  of  the 
nares. 

The  mode  of  operation  is  as  follows :  General  anesthesia 
combined  with  local  cocain  anesthesia  is  employed,  the  child 
being  barely  in  half  narcosis,  while  a  good  deal  of  reliance  is 
placed  on  the  local  insensibility  obtained  by  means  of  a  small 
amount  of  a  10  per  cent  spray  of  cocain  introduced  into  the 
nostrils  when  the  child  begins  to  go  to  sleep.  When  the  nar- 
cosis is  sufficient  a  gag  is  inserted,  the  child  is  placed  on  its 
left  side  with  its  left  arm  behind  it,  the  head  is  thrown  well 
back,  the  face  is  brought  clear  to  the  tdge  of  the  table  and 
is  slightly  inclined  downward  so  that  the  blood  can  run  out 
of  the  mouth  and  nose,  the  position  being  one  employed  for 
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mraiy  years  by  Ingals  and  others  for  all  adenoid  operations 
and  recently  exploited  as  a  new  method.  The  finger  is  then 
introduced  into  the  nasopharynx,  while  the  forceps,  with  its 
side  looking  towards  the  roof  of  the  child's  nose,  is  in- 
troduced through  one  of  the  nares,  following  the  septum  and 
nasal  floor,  very  slight  force  being  needed  to  make  it  pass 
through  the  posterior  naris  to  reach  the  index  finger  in  the 


Fig.  Lateral  view  of  a  sagittal  section  of  the  head  showing 
the  finger  in  the  nasopharynx  guiding  adenoid  vegetations  Into 
the  jaws  of  the  pernasal  forceps  introduced  through  the  nose. 


pharynx  (Fig.  2).  The  forceps  is  then  turned  so  that  its 
broad  side  looks  towards  the  vault  of  the  pharynx  and  the 
jaws   are    widely   opened    while   the   index   finger   guides   as 
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much  of  the  adenoid  growth  into  them  as  they  can  hold  • 
they  are_  then  firmly  thrust  into  the  base  of  the  mass  and,' 
with  their  cuttmg  edges,  partly  tear  and  partly  cut  it  off. 
The  forceps  is  then  turned  so  that  its  side  looks  to- 
wards the  roof  of  the  nose  and  is  withdrawn,  the  removed 
piece  of  tissue  being  dropped  into  a  glass  of  boric  acid 
solution. 

The  procedure  is  repe^ed  through  the  same  and  the  other 
nostril,  until  no  more  adenoid  growths  can  be  felt  with  the 
finger,  and  the  beak  of  the  forceps  encounters  firm,  fibrous 
tissue  over  the  entire  site  of  the  growth.  The  vegetations 
in  the  fossa  of  Rosenmueller  (recessus  pharyngeus),  those 
on  the  posterior  pharyngeal  wall,  those  in  the  highest  part 
of  the  pharyngeal  vault,  and  the  adenoid  growths  in  the  pos- 
terior nares  are  all  readily  reached  and  torn  awav  Bv 
crowding  the  beak  of  the  instrument  into  the  growth's"  their 

for/    r°^  ^'^^^\^^  entering  hollow  places   in   searching 
tor  It.     The  index  finger  is   withdrawn   from   time  to   tim? 
to   give   the   child    a    spell   of   unobstructed    breathing      The 
operation  is  not  lengthy  and  may  be  performed  in  a  few  min- 
ues,  the  forceps  often  taking  the  greater  part  of  the  mass 
of   the   pharyngeal    tonsil    in   one   bite.      The   accuracy   with 
which  pendulous  growths  may  be  guided  into  the  jaws  of 
the  instrument  is  most  pleasing,  as  well  as  the  exactness  with 
which  every  vestige  of  adenoid  tissue  may  be  removed  from 
the  places  inaccessible  to  the  ringknife  mentioned.     The  pre- 
cision with  which  the  forceps  does  its  work  is  due  in  part 
to  the  constant  control  of  its  presence  by  the  palpating  ball 
of  the  index  finger,  the  finger  and  the  forceps,  as  it  enrerges 
from  and  recedes  towards   the  nose,  constantly    meeting    in 
concerted  action.     An    attempt    to    feel    similarly    the    post- 
nasal forceps  while  it  is  seizing  the  growths  is  alwavs    im- 
perfect, as  the  presence  of  the  instrument  and  finger' in  the 
nasopharynx  at  the  same  time  is  a  hindrance  to  Ix.th.  espe- 
cally   m  small   throats,  and   where   control   bv   palpation    is 

rZh  ,rf  J^'r  "^"^"-^  ''  ^^  ^-^  --^'^  the'nail  and 
not  the  ball  of  the  index  finger. 

One  of  the  chief  advantages  of  the  per-nasal  forceps  over 
the  post-nasal  one  and  over  all  other  instruments  operating 
by  way  of  the  mouth  is  that  it  pushes  the  adenoid  growths 
out  of  the   posterior   nares.   making  them   accessible   and   at- 
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tacking  their  foremost  part  where  the  obstruction  to  nasal 
respiration  is  greatest,  while  the  tendency  of  the  post-nasal 
instruments  is  to  crowd  the  vegetations  forward  into  the 
choanae  beyond  their  reach.  This  became  strikingly  evident 
to  me  in  the  cases  where  I  finished  operations  begun  with 
the  post-nasal  forceps  by  means  of  the  per-nasal  one,  which 
pushed  out  of  the  posterior  nares  and  removed  astonishing- 
ly large  remains  of  adenoid  tissue  after  I  had  deemed  all 
of  it  taken  away  with  the  post-nasal  forceps. 

The  tubal  prominences  in  the  operation  through  the  nose 
are  not  in  danger,  as  they  may  readily  be  felt  and  protected 
by  the  index  finger.  As  in  all  things,  experience  is  required 
to  acquire  the  technic  of  the  operation  I  have  described  and 
to  learn  to  perform  it  rapidly,  but  I  have  had  no  difficulty 
in  teaching  the  method  to  my  assistants  and  pupils.  I  have 
never  known  of  the  return  of  the  adenoid  vegetations  after 
this  mode  of  operation,  and  the  children  all  cease  their  mouth- 
breathing  after  a  few  days  to  a  week.  Though  I  do  not  deny 
that  a  true  mouth-breathing  habit  may  exist  in  some  cases 
in  children  possessing  a  free  way  for  nasal  respiration,  and 
that  in  others  deformities  of  the  jaws  misplacing  the  teeth 
may  prevent  closure  of  the  lips  without  efifort,  as  a  rule  a 
child  that  continues  to  use  his  mouth  for  breathing  after  an 
operation  for  adenoid  vegetations  has  not  been  completely 
relieved  of  them. 

Excepting  in  one  case,  I  have  never  seen  injury  to  the  nose 
from  the  operation,  at  the  most  a  moderate  reactionary  swell- 
ing of  the  mucosa  partially  occludes  the  nares  for  a  few  days, 
and  this  slight  nasal  irritation  is  a  small  price  to  pay  for 
the  assurance  that  the  removal  of  the  adenoid  growths  has 
been  radical.  In  the  one  case  referred  to,  a  small  adhesion 
formed  between  a  lower  turbinated  body  and  the  septum  as 
a  result  of  abrasion  of  the  mucosa  by  a  roughened  project- 
ing screwhead  at  the  lock  of  the  forceps.  To  avoid  a  repe- 
tition of  this  accident,  I  have  sunk  the  screwhead  and  also 
have  had  the  sharp  corners  of  the  jaws  below  the  lock  round- 
ed ofif.  I  have  never  had  unusual  hemorrhage  during  the 
operation  and  have  had  no  post-operative  bleeding.  In  adults 
and  older  children,  it  may  be  performed  without  general  nar- 
cosis with  merely  cocain  anesthesia,  pure  cocain  flakes  being 
conveyed  by  a  minute  moist  swab  through  the  nose  and  post- 
nasally  into  the  nasopharynx  and  applied  along  the  route  of 
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the  forceps.  Done  in  this  way,  the  operation  is  not  espe- 
cially painful,  but  nevertheless  requires  courageous  patients. 

No  after-treatment  is  required.  Enlarged  tonsils  may  be 
removed  as  a  preliminary. 

The  procedure  I  have  described  differs  so  radically  from  the 
traditions  that  I  expect  it  to  meet  with  little  favor;  at  least, 
at  first.  In  its  defense,  I  can  say  that  of  those  who  have  seen 
me  operate  by  this  method,  all  seem  convinced  of  its  merits 
and  my  pupils  are  its  enthusiastic  advocates.  The  instru- 
mentarium  is  exceedingly  simple  and  inexpensive,  and  I  hope 
that  a  few  will  make  use  of  it  at  least  to  supplement  the  in- 
struments they  are  accustomed  to,  where  growths  unreach- 
able by  the  ringknife  need  removal  from  the  fossa  of  Rosen- 
mueller,  the  choanae  and  the  posterior  pharyngeal  wall.  I 
also  suggest  its  employment  where  a  relapse  after  a  curette- 
ment  indicates  the  use  of  another  method. 


LXVI. 

PRESIDENT'S  ADDRESS  BEFORE  THE  AMERICAN 

LARYNGOLOGICAL,    RHINOLOGICAL    AND 

OTOLOGICAL  SOCIETY,  KANSAS  CITY, 

1906. 

By  J.  E.   Logan,   M.   D. 

KANSAS    CITY. 

It  has  always  been  the  custom  of  this  Association  to  hold  its 
annual  meeting  in  the  home  town  of  its  presiding  officer;  but 
never  before  in  its  history  has  it  been  called  upon  to  cross  the 
eastern  bank  of  the  Mississippi  River,  and  venture  so  far  to  the 
westward.  The  honor  you  have  done  me,  gentlemen,  is  so 
much  beyond  my  deserts  that  I  will  not  even  attempt  to  express 
my  appreciation  of  it,  but  shall  merely  add  to  the  words  of  wel- 
come you  have  already  heard,  my  personal  heartfelt  thanks  for 
your  kindness  and  courtesy,  and  my  sincere  hope  that  nothing 
will  occur  during  your  stay  with  us  that  will  cause  you  to  re- 
gret the  unusual  effort  you  have  put  forth  in  coming. 

The  holding  of  the  twelfth  yearly  session  of  the  American 
Laryngological,  Rhinological  and  Otological  Society  in  Kan- 
sas City  not  only  marks  an  epoch  in  the  growth  of  this  young 
metropolis — of  which  we  its  citizens  are  so  fond  and  possibly  a 
trifle  too  proud — but  it  registers  a  long  step  forward  in  the  de- 
velopment of  our  particular  corner  of  the  great  field  of  medi- 
cal science. 

Scattered  all  over  this  wide  Middle  West,  are  scores  of  men, 
co-workers  with  us,  bright,  energetic  young  fellows,  well 
equipped  in  the  main  and  alive  to  their  duties  and  their  respon- 
sibilities who,  nevertheless,  are  so  deeply  engrossed  in  the  daily 
routine,  so  busy  with  the  hard  grind  of  general  or  special  prac- 
tice, that  they  cannot — or  they  think  that  they  cannot — break 
away  each  year  long  enough  to  attend  a  medical  convention  in 
a  distant  city.  They  can  come  to  us  here,  however,  and  to  such 
men  the  presence  of  so  large  a  lx>dy  of  distinguished  special- 
ists, of  so  many  successful  students  of  those  same  knotty  prob- 
lems with  which  they  themselves  are  constantly  wrestling,  can- 
not fail  to  be  a  present  inspiration  and  a  permanent  benefit. 
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The  germ  of  enthusiasm  is  communicated  most  swiftly  and 
unfailingly  by  personal  contact.  It  is  one  thing  to  read  in  a  pro- 
fessional journal  a  long  technical  article  reporting  the  results 
of  a  series  of  tedious  experiments,  or  to  glance  hastily  through 
a  pithy  paragraph  heralding  a  discovery,  that  may  or  may  not 
be  revolutionary  in  its  consequences ;  it  is  another  and  a  very 
different  thing  to  listen  to  the  voice  of  that  same  patient  inves- 
tigator as  he  rehearses,  step  by  step,  his  cautious,  but  no  longer 
tedious  processes ;  or  to  catch  fire  from  the  spark  that  lights 
the  eye  of  that  one  who  has  captured  another  of  Nature's 
guarded  secrets,  or  who  has  come  out  victorious  in  battle  with 
another  of  humanity's  dreaded  foes. 

So  potent  a  factor  do  I  regard  this  face-to-face  encounter 
between  soldiers  fighting  under  the  same  banner,  that  I  shall 
be  as  much  surprised  as  disappointed,  if  many  new  names  are 
not  added  to  our  roll-call  as  the  direct  result  of  this  conven- 
tion. Should  that  be  the  case,  virtue,  which  is  always  a  suf- 
ficient recompense,  will  not  be  its  sole  reward.  These  fresh, 
unworn  recruits  will  not  come  to  us  empty-handed.  They  will 
give  as  well  as  receive.  The  infusion  of  new  blood  into  our 
veins  will  necessarily  show  itself  sooner  or  later  in  the  greater 
vigor  and  activity  of  our  whole  body.  We  have  heretofore 
largely  increased  our  usefulness  in  this  way,  and  perhaps  no 
greater  good  has  resulted — indirectly — from  this  organization 
that  this  opening  up  of  new  spheres  of  influence  by  means  of 
our  annual  change  of  meeting  place. 

In  reviewing  the  work  of  this  Society  during  the  few  years 
of  its  existence,  I  find  so  many  reasons  for  satisfaction — with 
ourselves — that  I  should  not  dare  recite  them  all  even  right 
here  in  the  family.  I  shall  presently  mention  very  briefly  one 
or  two  things  that  seem  especially  to  invite  self-felicitation,  but 
before  doing  so  I  must  ask  your  consideration  of  some  matters 
of  practical  business. 

In  pursuance  of  our  policy  of  encouraging  first-hand  investi- 
gation within  our  membership,  we  have,  as  you  know,  recently 
set  apart  the  sum  of  five  hundred  ($500)  dollars,  and  have  au- 
thorized the  judicial  committee  to  select  from  the  material  an- 
nually submitted  to  it,  the  article,  monograph  or  volume  which 
in  its  judgment  shows  most  original  research,  and  reimburse 
the  author  for  the  actual  cost  incurred  in  getting  out  his  work. 

This  is  a  move  in  the  right  direction,  but  in  my  opinion  the 
fund  is  insufficient  for  the  purpose,  and  should  as  soon  as  prac- 
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ticable  be  substantially  increased.  With  more  money  at  their 
disposal,  the  judjjes  could  exercise  some  discretion  as  to  the 
amount  of  reimbursement  required  in  each  case ;  and,  besides 
putting  a  more  liberal  interpretation  upon  the  rigid  letter  of 
their  instructions,  they  could  enlarge  considerably  the  scope  of 
the  competition. 

It  goes  without  saying,  that  I  am  not  proposing  to  pay  the 
successful  competitor  for  the  time  and  labor  expended.  I  should 
as  soon  tiiink  of  suggesting  that  he  be  paid  for  the  clear  brain 
and  the  unselfish  purpose  that  made  that  time  and  toil  fruitful. 
That  would  be  neither  possible,  nor  in  this  case  desirable.  The 
pure  joy  of  achievement,  the  calm  pleasure  that  comes  with  the 
consciousness  of  a  worthy  task  nobly  done  is — if  not  reward 
enough  for  any  man — certainly  reward  enough  for  any  mem- 
ber of  that  profession  whose  proudest  distinction  is  that  it  puts 
the  welfare  of  all  so  high  al30ve  individual  profit.  But  while  I 
am  far  from  wishing  to  dangle  a  money  prize  before  the  eyes 
of  our  ambitious  and  gifted  brethren.  I  do  not  forget  that  on 
this  particular  planet  at  this  particular  stage  of  its  social  evo- 
lution, money  is  a  very  necessary  evil,  and  doctors  are  not  inva- 
riably multi-millionaires. 

Scientific  experiments  ordinarily  demand  costly  apparatus, 
and  much  material,  and  occasionally  the  expense  entailed  is  so 
great  as  to  be  practically  prohibitive.  It  is  scarcely  fair  that  he 
who  so  freely  pours  his  best  into  the  common  treasury  should 
be  expected  to  do  so  at  an  actual  financial  sacrifice.  We  who 
share  the  benefit  should  in  some  measure  share  also  the  burden. 

Closely  allied  with  the  subject  of  the  fund  is  that  of  the  Li- 
brary. This  is  such  a  recent  addition  to  the  resources  of  the 
Association  that  it  is  entirely  possible  that  some  of  you  may  be 
as  yet  unaware  that  we  have  a  library  to  discuss.  If  that  be  the 
case,  it  gives  me  great  pleasure  to  report  to  you  that  through 
the  generosity  and  untiring  efiForts  of  Dr.  Curtis  and  Dr.  Harris 
there  has  gathered  the  nucleus  of  what  we  hope  will  in  time 
grow  into  a  complete  and  in  some  respects  a  unique  collection. 
of  the  latest  and  most  valuable  literature  upon  our  especial  sub- 
jects. 

Henceforth  it  will  be  not  only  our  privilege,  but  also  our 
duty  both  as  an  organization  and  as  individuals  to  foster  in  all 
possible  ways  this  new  enterprise.  It  may  be  made,  and  it 
should  be  made,  a  repository  of  all  published  matter  1)earing 
upon  Rhinology,  Laryngology  and  Otology,  and  as  such  will  be 
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of  invaluable  assistance  to  any  one  wishing-  to  keep  himself 
fully  abreast  of  the  times. 

Besides  devoting  much  time  and  trouble  to  getting  together 
the  books,  pamphlets  and  periodicals  composing  this  collection, 
Dr.  Curtis  has  set  apart  a  room  in  his  residence  as  a  temporary 
home  for  it;  and  the  matter  now  on  hand  is,  I  understand, 
being  catalogued  and  indexed  so  as  to  be  available  for  refer- 
ence purposes  to  fellows  of  the  Society. 

Later  on  it  should  be  possible  for  any  member,  no  matter  how 
far  he  may  live  from  New  York,  to  procure  data  by  mail  on 
the  subject  he  happens  to  be  investigating.  But  of  course,  be- 
fore we  can  expect  such  practical  results,  we  must  relieve  Dr. 
Curtis  of  the  burden  he  has  so  unselfishly  assumed,  and  our- 
selves provide  permanent  quarters  for  the  collection.  We  shall 
then  need  a  librarian  whose  duty  it  will  be  to  facilitate  to  the 
utmost  the  use  of  the  books,  and  who  shall  moreover  be  compe- 
tent to  make  the  necessary  notes  and  excerpts  for  the  benefit  of 
those  who  must  avail  themselves  of  the  resources  of  the  library 
at  long  range. 

There  is  one  other  project  that  I  feel  impelled  to  put  before 
this  convention.  It  has  been  often  in  my  mind  during  the  last 
few  years,  and  now  that  I  have  such  an  excellent  opportunity 
I  cannot  resist  the  temptation  to  spring  it  upon  you. 

It  does  seem  to  me,  gentlemen,  that  the  time  has  arrived  for 
the  American  Laryngological,  Rhinological  and  Otological  So- 
ciety to  have  an  organ  of  its  very  own — a  journal  devoted  ex- 
clusively to  the  special  interests  which  it  represents.  I  sec 
nothing  impracticable  in  such  an  undertaking,  nor  any  reason 
why  it  should  not  mean  for  us  as  much  as  The  Journal  of  the 
American  Medical  Association  does  to  that  body.  We  have  a 
number  of  men  who  could  edit  such  a  periodical  with  distinc- 
tion to  themselves  and  to  the  Society ;  and  surely  there  would 
be  no  lack  of  material.  The  list  of  contributors  would  include 
the  most  notable  names  in  our  ranks  in  Europe  as  well  as  in 
America,  and  such  a  periodical  would  be  the  natural  and  most 
efficient  means  of  keeping  us  in  touch  with  the  latest  discover- 
ies in  medical  science,  and  the  newest  achievements  in  our  own 
and  cognate  branches  of  surgery.  It  would  present  in  a  con- 
cise, readily  accessible  form  reliable  information  which  is  now 
scattered  broadcast  through  various  publications,  domestic  and 
foreign.  It  would  in  consequence  be  a  great  time-saver,  and 
that  is  no  small  merit  in  this  over-worked  age.    Few  of  us  have 
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the  necessary  leisure  to  search  the  mass  of  periodicals  for  the 
grains  of  wheat  that  lie  hidden  in  the  bushels  of  chaff. 

Such  a  journal  would  immediately  take  its  place  as  a  recog- 
nized authority,  and  would  be  read  by  every  laryngologist, 
rhinologist  and  aurist  from  the  Atlantic  to  the  Pacific.  They 
could  not  afford  to  ignore  it.  I  am  firmly  convinced  that  it 
would  be  se!f -supporting  from  the  start,  and  as  it  would  be  the 
natural  channel  for  the  appearance  of  the  Society's  Transac- 
tions, it  would  save  us  cost  of  their  separate  publication  which 
is  no  insignificant  item  in  our  yearly  budget.  Professionally 
we  have  all  to  gain,  and  financially  there  is  little  risk  of  loss  in 
inaugurating  this  new  enterprise.  Now  is  the  time,  and  Kan- 
sas City  (which  is  a  town  of  beginnings),  is  precisely  the  place 
to  bring  forth  the  young  stranger  for  whom  I  predict  a  long, 
honorable  and  most  useful  career.  I  earnestly  urge  the  matter 
upon  your  favorable  consideration. 

It  is  fortunate  for  us  that  there  remains,  and  will  always  so, 
much  to  be  accomplished  that  there  can  be  no  danger  that  the 
medical  profession  will  be  forced  to  stand  still  for  lack  of  new 
worlds  to  conquer. 

On  the  long,  hard  road  "that  winds  uphill  all  the  way"  every 
height  gained  brings  more  plainly  into  view  the  limitless  range 
of  peaks  yet  to  be  scaled.  Nevertheless,  the  knowledge  that  we 
have  mounted  so  far  gives  us  new  strength  and  added  courage 
to  press  on,  and  it  is  well  to  pause  occasionally  long  enough  to 
measure  the  distance  over  which  we  have  lately  come. 

Twelve  years  ago,  for  instance,  the  science  of  Otology  was, 
if  not  in  its  puling  infancy,  at  least  in  its  backward  childhood. 
It  had  been  traditionally  associated  with  Ophthalmology,  and 
as  a  result  of  this  incongruous  alliance,  it  had  made  little  or  no 
progress.  This  Society  broke  the  hampering  bonds,  and  for  the 
first  time  recognized  the  natural  affinity  existing  between 
Otology  and  Laryngology  and  Rhinology.  Once  started  on 
the  true  road,  aural  surgery  has  since  gone  forward  on  seven- 
league  boots.  We  may  safely  affirm  that  in  no  branch  of  the 
medical  professional  has  such  phenomenal  advance  ever  been 
made  as  during  the  last  decade  in  the  surgery  of  the  ear,  the 
brain  and  the  sinuses.  And  without  boasting  we  can  say  that 
on  this  double-quick  forward  march  the  members  of  the  Ameri- 
can Laryngological,  Rhinological  and  Otological  Society  have 
always  been  found  in  the  van.  No  other  organization  of  its  age 
has  such  a  record  for  original  work,  and  no  other  has  a  more 
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earnest,  devoted  and  courageous  band  of  workers.  It  is 
largely  owing  to  the  labors  of  men  in  our  association  that 
American  surgery  holds  the  place  it  now  occupies  in  the  eyes 
of  the  world.  It  is  no  longer  necessary  as  it  once  was  for  a 
young  man  seeking  the  best  training  to  go  abroad  to  study,  al- 
though the  added  experience  and  the  wider  outlook  still  make 
such  a  course  advisable  when  circumstances  permit. 

But  nowhere  on  the  globe  can  be  found  more  skilful  sur- 
geons, more  daring  investigators  or  more  capable,  high-minded 
and  self-sacrificing  students  of  the  great  problems  of  biology 
and  pathology  than  we  have  right  here  in  our  own  ranks. 

The  rapid  advance  we  have  made  is,  however,  necessarily 
attended  wuth  dangers.  The  pitfalls  and  hidden  obstacles  that 
lie  in  wait  for  the  cavalry  corps  that  attacks  the  redoubt  in  a 
sweeping  gallop  are  no  serious  menace  to  the  slow-moving  in- 
fantry that  plods  after  them.  Like  the  famous  general  of  old, 
the  advance  guard  now  and  then  marches  up  the  hill  and  then 
marches  down  again  wath  no  tangible  result  except  perhaps  to 
send  the  pendulum  swinging  in  another  direction ;  and  for  this 
reason  it  may  not  be  out  of  place  to  sound  a  note  of  warning. 

Courage  is  a  great  and  a  glorious  thing.  A  man  who  is  not 
brave  enough  to  take  all  unavoidable  risks  is  not  worthy  of  at- 
taining a  great  goal.  Courage,  real  courage,  examines  all  sides 
of  a  question ;  it  counts  the  cost  carefully,  and  having  once  de- 
cided it  goes  forward  without  haste  and  without  rest  to  a  defi- 
nite clearly  foreseen  end. 

But  between  this  true  and  wise  courage,  and  that  reckless 
daring  that  plays  with  human  life  as  with  a  child's  toy,  that  pro- 
claims every  operation  a  success  no  matter  what  becomes  of  the 
patient,  there  yawns  a  gulf  as  wide  and  as  deep  as  that  which 
divided  Lazarus  and  Dives. 

It  sometimes  requires  less  courage  to  operate  than  to  refrain 
from  operating.  It  is  not  always  easy  for  the  surgeon  to  wait 
until  he  is  at  least  approximately  sure  he  is  right  before  he  goes 
ahead.  So  many  marvelous  things  have  been  done,  so  many 
marvelous  things  remain  to  do,  that  our  own  eagerness  aided 
frequently  by  the  ignorant  over-confidence  of  the  patient  and  of 
his  anxious  and  well-meaning  friends  occasionally  tempt  us  to 
radical  measures  that  we  live  to  regret. 

Do  not  misunderstand  me.  I  am  not  opposing  progress.  I 
am  not  advocating  a  return  to  the  dark  ages  of  surgery,  when, 
for  example,  the  bare  thought  of  opening  an  abscess  in  the 
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brain  would  have  frightened  both  the  operator  and  the  invalid 
into  a  premature  grave;  but  I  am  pleading  for  conservatism 
in  capital  operations.  Not  all  movement  is  forward  motion. 
There  is  such  a  thing  as  going  backward;  and  it  is  quite  pos- 
sible to  keep  up  a  show  of  violent  activity  by  simply  marking 
time. 

Let  us  then  first  make  sure  that  we  are  progressing,  and 
then  let  us  temper  progressiveness  with  judgment.  We  are 
not  primarily  a  band  of  scientists  privileged  to  experiment  on 
human  beings  to  gratify  a  learned  curiosity.  We  are  first  and 
foremost  surgeons,  and  our  paramount  duty — I  am  not  sure 
that  I  ought  not  to  say  our  sole  duty — is  to  relieve  our  patient. 

With  this  word  of  caution,  and  conservatism  comes  natural 
to  the  man  who  was  born  south  of  the  Mason  and  Dixon  Line, 
I  will  close  and  give  space  to  others. 

Gentlemen,  allow  me  to  thank  you  for  your  courteous  atten- 
tion and  to  express  once  more  my  pleasure  at  seeing  you  here. 


LXVII. 

THE  DIFFUSE   HYPERPLASTIC   LARYNGITIS   AND 
PHARYNGITIS  OF  CONGENITAL  SYPHILIS. 

By  a.  Brown  Kelly,  M.  D.,  D.  Sc, 

surgeon  for  diseases  of  the  throat  and  nose, 
victoria  infirmary, 

GLASGOW. 

The  various  forms  of  hyperplasia  found  in  the  pharynx  or 
larynx  in  late  hereditary  syphilis  may  be  conveniently  classi- 
fied as  follows:  (1)  Hyperplasia  associated  with  ulceration: 
frequently  seen  as  thickening  at  the  periphery  of  ulcers  or 
scars.  (2)  Hypertrophic  granulations  and  papillary  excres- 
cences, which  may  or  may  not  be  preceded  or  followed  by  ul- 
ceration ;  the  condition  is  oftenest  seen  on  the  epiglottis  and 
resembles  lupus.  (3)  Tumor-like  hyperplasia.  (4)  Diffuse 
hyperplastic  infiltration. 

I  intend  to  deal  here  with  the  last-mentioned  variety  almost 
entirely.  Owing  to  the  lack  of  reference  to  the  subject  in  text- 
books on  diseases  of  the  throat,  an  account  of  the  following 
case  may  be  instructive. 

Harry  — ,  aged  7  years,  was  sent  to  me  in  August,  1900.  by 
Dr.  J.  P.  Riddell.  Since  March  of  the  same  year,  his  breathing 
had  been  noisy,  especially  at  night;  his  speech  had  become 
slightly  indistinct  although  the  voice  remained  clear ;  there  had 
been  occasionally  scanty  epistaxis ;  and  his  general  health,  pre- 
viously excellent,  had  sufifered  considerably.  He  had  no  pain 
or  difficulty  in  swallowing,  and  there  was  no  history  of  his 
having  had  sore  throat. 

I  found  the  boy  well  grown  but  thin  and  pale,  breathing 
rather  rapidly,  with  loud  stridulous  inspirations.  On  exam- 
ining his  pharynx,  the  uvula — excepting  a  small  normal  portion 
at  the  tip — and  the  mesial  part  of  the  soft  palate  were  seen  to 
have  undergone  marked  uniform  thickening.  The  infiltrated 
.  area  was  smooth,  pale,  and  of  a  hard  fibrous  consistence,  so 
that  the  enlarged  uvula  formed  a  firm  unyielding  mass.  There 
was  no  ulceration.     The  pharynx  was  not  otherwise  involved. 
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The  nose  and  nasopharynx  were  normal.  The  epiglottis  was 
also  normal.  The  arytenoids,  on  the  other  hand,  were  greatly 
changed  and  formed  two  large,  pale,  smooth  masses,  which 
pressed  closely  together  and  moved  but  slightly  on  phonation 
and  deep  inspiration.  The  upper  orifice  of  the  larynx  was  thus 
reduced  to  a  small  triangular  opening  between  the  infiltrated 
arytenoids  and  the  epiglottis,  and  was  too  small  to  allow  of 
inspection  of  the  parts  below..  None  of  the  stigmata  of  con- 
genital syphilis  was  present. 

The  condition  in  the  pharynx  and  larynx  was  regarded  as 
syphilitic :  a  view  which  found  confirmation  in  the  family 
history.  The  child's  father  had  contracted  syphilis,  but  the  moth- 
er had  never  manifested  any  signs  of  the  disease.  She  had  had 
two  miscarriages  and  eight  children,  five  of  which  died  in  in- 
fancy. All  the  children  when  a  few  weeks  old  had  presented 
eruptions,  some  of  which,  e.  g.,  pemphigus,  were  undoubtedly 
specific.  ]\Iy  patient  when  an  infant  had  ailed  intermittently, 
and  mercurial  inunctions  and  grey  powder  had  been  adminis- 
tered for  -"spots'-'  on  his  skin.  Since  he  was  six  months  old, 
however,  he  had  been  well  until  the  onset  of  the  laryngeal 
symptoms  above  described. 

Mercurial  inunctions  and  subsequently  iodid  of  potassium 
were  prescribed  with  the  result  that  his  general  health  im- 
proved, and  his  breathing  became  slowly  less  noisy.  Six 
months  after  coming  under  observation,  the  respiration  was 
quiet,  the  infiltration  of  the  palate  was  much  less,  and  the  en- 
trance to  the  larynx  was  slightly  freer  although  considerable 
stenosis  still  persisted,  as  is  shown  in  the  drawing  (Fig.  1.) 
which  was  made  at  this  date.  The  patient  was  examined  two 
years  later  and  the  appearance  were  practically  unchanged. 

After  he  had  been  two  months  under  treatment,  the  greater 
part  of  the  enlarged  uvula  was  removed,  and  submitted  to  Dr. 
A.  R.  Ferguson,  now  Professor  of  Pathology,  Medical  School, 
Cairo,  whose  report  on  its  microscopic  structure  follows : 
"The  uvula  (submitted  entire)  was  divided  by  a  median  longi- 
tudinal incision,  fixed  in  saturated  solution  of  corrosive  sub- 
limate, and  embedded  in  parafiin  in  the  usual  manner.  Sec- 
tions were  prepared  parallel  to  the  cut  surface  and  included 
the  entire  uvula.  The  nuclear  stain  employed  was  Mayer's 
haemalum,  and  eosine,  eosine  and  orange,  and  Von  Gieson's 
fluid  were  used  in  combination  with  this.  The  microscopical 
characters  are  as  follows : 
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"Low  Power. — The  epithelium  is  increased  in  thickness. 
There  is  a  well-marked  keratinous  layer  which  at  parts  has 
quite  a  corneous  character.  No  stratum  lucidum  is  visible. 
The  papillae  of  the  Malpighian  layer  are  in  the  main  well  pre- 
served arid  the  columnar  layer  of  cells  proper  to  this  layer  is 
observed  throughout.  The  basilar  membrane  is  well  seen  at 
parts,  and  where  invisible  is  rendered  so  by  inflammatory 
changes  beneath.  Practically  the  whole  sub-epithelial  zone  of 
tissue  is  occupied  by  a  very  cellular  granulation  tissue  in  which 
at  parts  dense  collections  of  leucocytes  apparently  are  visible. 
In  this  zone,  which  does  not  extend  very  deeply,  the  vessels 
are  of  small  size  and  very  numerous.  The  more  central  portion 
is  composed  largely  of  a  fairly  fibrillated  and  rather  scantily 


Fig.  1. 


ulcerated  nucleated  connective  tissue,  in  which  are  visible  the 
lumina  of  vascular  channels.  These  latter  are  less  abundant 
here  than  in  the  sub-epithelial  inflammatory  zone  noted  above. 
They  are  in  every  case  either  surrounded  by,  or  in  close  lateral 
relation  to,  dense  clusters  of  cells  possessing  the  characters  of 
those  seen  in  granulation  tissue.  There  is  a  considerable 
amount  of  mucous  gland  tissue  present  towards  the  base  of 
uvula.  The  acini,  which  appear  normal  in  every  respect,  are 
lined  by  columnar  cells  with  completely  distended  or  ruptured 
walls.  The  irregular  cellular  infiltration  noted  round  the  ves- 
sess  is  entirely  absent  from  the  interstitial  tissue  of  the 
glands." 

"High   Power.— The  corneal  layer  is  relatively  broad  with 
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elongated  narrow  nuclei ;  the  stratum  granulosuni  is  reduced 
to  a  single  layer  with  the  characteristic  appearances.  The  cells 
of  the  Malpighian  layer  are  somewhat  compressed  and  where 
the  epithelial  covering  is  thinnest  are  interrupted  by  leucocytes 
apparently  making  their  way  towards  the  surface.  The  tis- 
sue immediately  Ixineath  possesses  generally  throughout  the 
characters  of  a  fairly  vascular  granulation  tissue,  the  degree  of 
cellularity  of  which  varies  very  considerably.  In  the  less  cel- 
lular parts,  the  oval  or  spindle-shaped  cells  met  with  in  organ- 
izing connective  tissue  are  comparatively  abundant.  In  the 
more  richly  cellular  portions,  the  nuclei  are  small  and  rounded 
and  more  resemble  those  of  lymphocytes.  The  ground  sub- 
stance of  this  tissue  is  either  homogeneous  or  very  faintly  gran- 
ular and  shows  no  fibrillation.  The  sub-epithelial  zone  in 
which  this  tissue  occurs  is  nowhere  extensive  and  passes  rather 
abruptly  into  richly  fibrillated  and  rather  sparsely  cellular  con- 
nective tissue.  The  cellular  areas  around  the  vessels  in  the 
central  parts  of  the  uvula  consist  of  leucocytes  and  young  con- 
nective tissue  corpuscles  with  a  scanty  and  finely  fibrillar  inter- 
cellular matrix.  There  are  nowhere  appearances  of  arterial 
thickening  or  of  endarteritis." 

It  should  be  mentioned  that  the  microscopic  appearances  just 
detailed  resemble  those  of  subglottic  hypertrophic  laryngitis, 
and  of  sclerotic  hyperplasia,  as  pointed  out  in  a  pai>er  on  the 
latter  affection  published  in  the  Lancet,  6th  of  April,  1901,^ 
The  microscopic  examination  of  the  uvula  from  the  man 
with  sclerotic  hyperplasia  dift'cred  from  that  of  the  child's 
uvula  in  the  above  case  of  congenital  syphilis  in  the  following 
respects:  1.  The  epithelial  covering  in  the  man's  uvula  was 
compressed,  thin  but  dense,  and  without  papillae;  in  the  child's 
it  was  increased  in  thickness,  and  the  papillae  were  marked  but 
.  not  exaggerated.  2.  The  granulation  tissue  zone  beneath  the 
epithelium  in  the  adult  was  more  irregular,  less  cellular,  and 
with  less  inflammatory  elements.  3.  Slight  whorling  of  the 
connective  tissue  surrounding  the  arteries  in  the  man's  uvula. 
4.  Marked  inflammatory  infiltration  of  the  glandular  inter- 
stitial tissue  in  the  man's  uvula,  which  was  completely  absent 
in  the  child's. 

The  features  worthy  of  special  attention  in  the  case  of  con- 
genital syphilis  reported  above  are:  1.  The  uniform  and  sym- 
metrical character  of  the  infiltration.  2.  The  absence  of  ulcer- 
ation.    3.    The  tcndencv  of  the  infiltrated  region  to  become 
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edematous  and  produce  more  or  less  laryngeal  stenosis.  4.  The 
persistence  of  the  hyperplasia  in  spite  of  anti-syphilitic  treat- 
ment. 

In  several  of  these  respects,  a  contrast  is  presented  to  the  ap- 
pearances usually  observed,  and  the  course  commonly  followed 
in  hereditary  syphilis.  I  have  been  able  to  find  records  of  only 
a  few  similar  cases  which,  given  in  an  epitomized  form  below, 
may  assist  in  the  conception  of  the  clinical  picture.  The  first 
three  were  reported  by  J.  N.  Mackenzie^  in  an  excellent 
monograph  on  congenital  syphilis  of  the  throat  under  the  term 
chronic  interstitial  laryngitis. 

1  Boy,  aged  15  vears,  suffered  from  dysphagia,  hoarse- 
ness and  slight  dyspnea.  Considerable  destruction  was  found 
in  pharynx  due  to  ulceration.  Epiglottis  was  greatly  thick- 
ened ;  and  aryepiglottic  folds,  arytenoids  and  venticular  bands 
were' swollen.  No  signs  of  ulceration  and  no  cicatrices.  The 
uniformly  thickened  laryngeal  membrane  presented  a  dull, 
lustreless,  pale-red  appearance.  Three  months  later  the  hyper- 
emia was  less  but  the  hypertrophy  remained  unaltered. 

2  Girl,  aged  12  vears,  presented  ulceration  and  necrosis  of 
palate,  and  cicatrices  in  pharynx.  The  mucous  membrane  of 
the  larynx  was  uniformly  thickened  and  hyperemic.  Three 
months  later  the  ulceration  was  healed  and  patient  cured.  The 
thickening  of  the  laryngeal  membrane  remained  unaltered,  but 
its  congested  condition  had  disappeared. 

5.  Syphilitic  child.  Ulceration  of  tongue.  Uvula  and 
greater  part  of  soft  palate  destroyed.  The  mucous  membrane 
of  the  entire  larynx  was  uniformly  hypertrophied  and  pre- 
sented a  dirty,  yellowish-red  appearance.  The  vocal  cords 
were  swollen,  sluggish  and  congested.  The  child  was  rapidly 
improving  under  iodid  of  potassium. 

4.  Jacob's^  Case.  A  child  from  a  fortnight  after  birth 
presented  manifestation  of  congenital  syphilis.  When  about 
five  months  old,  cough  and  huskiness  set  in,  and  larnygeal  ob- 
struction soon  supervened  demanding  tracheotomy,  but  the 
child  died.  At  the  necropsy  no  marked  change  was  observed 
in  the  upper  compartment  of  the  larynx,  but  below  the  cords 
the  lumen  was  reduced  to  a  mere  chink  by  swelling  and  thick- 
ening of  the  mucous  membrane,  which  extended  about  three- 
quarters  of  an  inch  downwnrds.  Microscopically,  the  thick- 
ening was  seen  to  consist  of  a  mucous  membrane  greatly 
thickened  by  interstitial  deposit  of  connective  tissue,  as  well  as 
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by  hypertrophy  of  the  gland  tissue.     There  was  an  entire  ab- 
sence of  ulceration. 

5.  ErossV  Case.  Child,  aged  3^4  years.  Hypertro- 
phy of  mucous  membane  of  entire  larynx.  Epiglottis  depres- 
sed, thickened  to  three  or  four  times  its  normal,  and  horse-shoe 
shaped.  Aryepiglottic  folds  and  left  false  cord  greatly  thick- 
ened, the  latter  bulging  at  the  middle  and  dark  red. 

6.  Compaired's''  Case.  Boy,  aged  5^^  years,  had  had 
hoarseness,  cough  and  noisy  respiration  for  over  five  months. 
On  several  occasions  suffocation  threatened.  In  the  larynx, 
there  was  a  generalized  hypertrophic  state  of  the  mucous  mem- 
brane affecting  chiefly  the  aryepiglottic  folds. 

The  above  reports  show  that  the  laryngeal  appearances  of 
diffuse  hyperplasia  warrant  special  attention  on  account  of  their 
rarity,  and  their  liability  to  be  wrongly  diagnosed.  Errors  are 
especially  apt  to  arise  when,  as  m  my  Cc.se,  no  other  sign  of 
congenital  syphilis  was  present,  and  the  condition  w^as  acute. 

It  must  be  remembered,  however,  that  wdiile  it  may  be  con- 
venient clinically  to  distinguish  between  circumscribed  and 
diffuse  hyperj^lasia,  with  and  without  ulceration  respectively, 
no  strict  classification  of  this  kind  is  possible,  for  the  various 
conditions  may  be  associated  or  may  i)ass  into  one  another. 
Thus,  in  my  patient  the  use  of  the  laryngeal  mirror  sometimes 
caused  minute  hemorrhages  from  the  thickened  palate,  a  fact 
which  taken  in  conjunction  with  the  microscopic  aspect  of  the 
uvula  showed  that  ulceration  of  the  surface  might  readily  have 
occurred. 

The  association  of  diffuse  hyperplasia  with  superficial  ulcer- 
ation has  been  observed  by  Semen",  who  was  probably  the 
first  to  direct  attention  to  this  particular  manifestation  of  con- 
genital syphilis  of  the  larynx.  In  1880  he  showed,  at  a  meeting 
of  the  Pathological  Society,  of  London,  the  larynges  of  two 
brothers  who  had  been  subjects  of  congenital  syphilis,  and  had 
died  within  three  weeks  of  each  other  of  the  same  acute  com- 
plication of  the  primary  disease,  namely,  acute  laryngeal  edema. 
In  the  case  of  the  older  boy,  aged  5^  years,  the  entire  larynx 
presented  a  general  hyperplastic  change  with  superficial  ulcer- 
ation. The  hyperplasia  was  especially  marked  in  the  epiglottis, 
the  aryepiglottic  folds  and  the  interarytcnoid  fold ;  there  was 
also  acute  edema  of  the  epiglottis  and  aryepiglottic  folds.  The 
chronic  thickening  and  acute  edema  caused  the  opening  into 
the  larynx  to  be  so  narrowed  as  scarcely  to  admit  the  tip  of 
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a  lead  pencil.  The  true  and  false  cords  were  destroyed  by 
ragged  ulcerations.  The  larynx  of  the  younger  boy,  aged  35^ 
years,  presented  acute  edematous  infiltration  of  the  vocal  cords, 
ventricular  bands  and  interarytenoid  fold.  The  aryepiglottic 
folds  were  less  infiltrated,  and  the  epiglottis  had  nearly  es- 
caped. In  both  cases  there  were  numerous  shallow  \ilcerations 
of  the  mucous  membrane  in  the  interior  of  the  larynx,  but  in 
the  younger  boy  the  chronic  changes  were  less,  and  the  acute 
ones  more  developed  than  in  his  brother. 

Further,  the  hyi)crplasia  may  at  any  time  become  the  seat 
of  a  gummi,  or  circumscribed  hyperplasia  may  be  present  in 


Fig.  2. 


one  i:)art  of  the  larynx  and  dee])  ulceration  or  cicatrization  in 
another.  A  comparatively  large  number  of  such  cases  has  been 
described  and  collected  by  J.  N.  Mackenzie,  Strauss^  and 
others.  The  accomi)anying  drawing  (Fig.  2)  depicts  the 
permanent  laryngeal  ai)pearances  in  a  case  falling  under  this 
category.  The  upper  part  of  the  epiglottis  is  gone,  the  re- 
mainder is  much  infiltrated  and  scarred;  the  posterior  wall  is 
irregular;  a  tumor-like  projection  passes  from  the  right  false 
cord  and  prevents  the  perfect  approximation  of  the  vocal  cords. 
Specific  treatment  ])roduced  no  effect  on  the  size  of  this  out- 
growth, and  the  resistance  oflfcred  by  its  hard  texture  was  such 
as  to  render  ini]M)ssil)le  its  rt'ductiitn  b\  ordinary  laryngeal 
cutting  forceps. 
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Congenital  syphilis  of  the  larynx  must  be  regarded  as  an 
affection  of  extreme  gravity  if  one  may  judge  from  the  large 
proportion  of  reported  cases  that  has  died  of  sufifocation  or 
been  rescued  from  death  by  tracheotomy.  Even  after  the  patient 
has  been  under  treatment  and  is  comparatively  free  of  dan- 
ger, edema  may  rapidly  develop  and  cause  suffocation.  Sturge* 
lost  a  boy  who  had  been  treated  for  seven  months  with 
benefit.  One  day  the  child  was  on  his  way  to  the  hospital 
when  a  somewhat  violent  gust  of  wind  seemed  to  take  away 
his  breath  (spasm)  and  he  died  before  assistance  could  be  ren- 
dered. Diffuse  hyperplastic  changes  in  the  larj^nx  are  prob- 
ably those  that  menace  life  most.  Such  at  least,  is  J.  N.  Mac- 
kenzie's opinion,  and  support  is  afforded  it  by  the  death  of 
Jacob's,  and  of  both  of  Semon's  cases,  and  by  suffocation  threat- 
ening several  times  in  Compaired's  patient  and  my  own.  The 
latter  on  one  occasion  was  sent  hurriedly  to  the  infirmary  to 
have  tracheotomy  performed,  which  was  rendered  unnecessary, 
however,  by  the  subsidence  of  the  edema. 

In  a  number  of  the  cases  recorded  of  congenital  syphilis  of 
the  larynx,  the  pharynx  has  also  been  involved.  As  a  rule, 
there  had  been  ulceration  leading  to  destruction  of  less  or  more 
of  the  palate,  uvula,  faucial  pillars,  etc.  In  a  few  instances, 
however,  the  manifestations  resembled  rather  those  in  my  pa- 
tient. Thus,  in  one  of  Semon's  patients  the  uvula  was  thick- 
ened and  congested,  and  in  Strauss'  first  case  the  uvula  was 
thickened  and  presented  a  superficial  plaque-like  ulceration. 

In  tertiary  syphilis,  hyperplasia  may  occur  secondary  to  ul- 
ceration as  granulations,  papillary  excrescences  and  tumor-like 
formations,  which  may  or  may  not  be  preceded  by  ulceration, 
and  as  subglottic  hypertrophic  laryngitis.  On  the  other  hand, 
the  diffuse  symmetrical  hyperplasia  of  congenital  syphilis  in- 
volving the  suprag'.ottic  regon  has  no  counterpart  in  tertiary 
syphilis.  This  would  seem  to  form  a  distinction  between  ac- 
quired and  inherited  syphilis  which  possibly  arises  from  dif- 
ferences in  the  tissues  of  the  two  classes  of  subjects. 

It  should  therefore  be  kept  in  view,  that  a  symmetrical  hyper- 
plasia of  the  laryngeal  mucous  membrane,  unaccompanied  by 
ulceration,  may  appear  as  a  manifestation  of  congenital  syphilis 
in  a  patient  presenting  no  other  sign  of  the  diathesis,  in  whom 
only  slight  improvement  is  obtainable  by  anti-syphilitic  treat- 
ment. 
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COUGH  IX  DISEASES  OF  THE  RECURRENT  NERVE. 
By  Prof.  Gerard  Ferreri, 

ROME. 

The  pathologic  physiology  of  the  recurrent  nerve  will,  for 
some  time  to  come,  give  many  occasions  for  animated  polemic 
discussions,  until  anatomic  studies  and  experimental  clinical 
researches  decide  conclusivelv  whether  this  nerve  is  exclu- 
sively motor  or  of  a  mixed  nature.  It  is  owing  to  a  work 
of  Burkhardt,  which  appeared  in  1868,  that  the  dispute  again 
arose,  and  the  number  of  those  who  believe  that  the  recur- 
rent nerve  is  made  up  of  centripetal  and  centrifugal  fibres  has 
greatly  increased,  their  opinion  being  backed  by  numerous  ex- 
periences (Pfliiger.  Valentine,  Krause,  Rethi,  Masini,  Onodi, 
etc.). 

It  would  be  too  difificult  a  tr.sk  for  me,  at  this  moment,  to 
give  a  decisive  judgment  on  the  subject,  not  having  had  con- 
clusive personal  physiologic  experience.  I  do  not  think  it 
labor  lost,  however,  to  put  forth  some  objections  with  regard 
to  the  motor  nature  of  the  recurrent  nerve,  basing  my  claims 
upon  some  clinical  observations  of  patients  suffering  from 
aortal  compression  of  the  recurrent  nerve.  The  principal 
symptoms  upon  which  we  base  our  diagnosis  of  this  lesion  are 
those  of  mobility,  as  revealed  by  the  laryngoscope,  such  as 
clonic  spasms,  contractions  and  the  paretic  and  paralytic  state 
of  the  cords.  But  these  are  not  the  only  symptoms,  and  among 
others  we  must  reckon  with  two  phenomena,  which  are  not 
very  rare,  viz.,  pain  and  cough. 

Thus  far,  physiologists  and  the  clinicians  have  studied  chiefly 
the  motor  rather  than  the  sensitive  innervation  of  the  larvnx. 
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The  experiments  upon  the  recurrent  nerve  producing  when 
cut  or  lacerated  a  Wallerian  degeneracy  of  the  nervous  fibres 
and  cellular  modifications  in  the  bulbar  centres  (chro- 
molysis),  established  that  it  is  exclusively  motor,  that  the  in- 
nervation of  the  larynx  comes  from  the  bulbar  roots  of  the 
vagospinal  nucleus,  and  that,  in  short,  the  bulbar  centre  for 
the  larynx  is  found  in  the  dorsal  vagospinrJ  nucleus  of  the 
pneumogastric. 

According  to  the  most  recent  researches  in  anatomy,  only 
the  motor  fibres  of  the  pneumogastric,  arising  from  a  long 
grey  mass  situated  in  the  bulb  (dorsal  motor  nucleus),  would 
play  a  part  in  the  constitution  of  the  trunks  of  the  recurrent 
nerve  while  the  spinal  nucleus  (eleventh  pair)  would  take 
no  part  whatever  in  laryngeal  innervation.  Admitting  as  al- 
ready proven  that  the  trunk  of  the  recurrent  nerve  is  only 
motor,  the  dififerent  diseases  which  can  attack  it  (i.  e..  rheu- 
matism, compression,  neuritis)  should  yield  nothing  but  a 
very  simple  symptomatology,  depending  upon  the  irritation, 
or  upon  the  paresis  or  paralysis  of  this  nerve. 

The  exclusively  motor  nature  of  the  recurrent  nerve  there- 
fore, can  give  an  almost  mathematical  explanation  of  the 
mechanism  of  the  different  positions  of  the  vocal  cords  in 
cases  of  lesions  of  this  nerve,  as  we  see  by  the  reflections  on 
the  laryngoscope.  But  such  is  not  the  case  when  we  wish  to 
account  for  the  other  symptoms  which  sometimes  accompany 
lesions  of  the  recurrent  nerve,  such  c  s  the  phonetic  and  respi- 
ratory disturbances,  and  those  which  sometimes  precede  the 
lesion  or  which  may  be  the  only  symptom  found,  e.  g.,  the 
cough. 

It  is  in  such  cases  that  the  question  becomes  a  veritable  Gor- 
dian  knot. 

With  regard  to  the  pain,  in  the  larynx  as  in  any  other  part 
or  organ,  it  is  anything  but  a  precise  diagnostic  sign ;  rather, 
all  pain  is  purely  a  subjective  phenomenon,  whose  gravity  it 
is  impossible  for  the  physician  to  rate  or  estimate ;  it  is  ex- 
tremelv  difficult  to  determine  how  much  of  this  troublesome 
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sensation  is  due  to  the  disease  and  how  much  is  due  to  the 
greater  or  less  impressionability  and  susceptibility  of  the 
patient. 

Some  there  are  who  wish  to  attach  too  much  importance 
to  pain  as  a  symptom.  It  is  true  that  very  often  it  is  the  symp- 
tom of  the  disease  and  the  stimulus  which  leads  the  patient 
to  consult  a  physician.  It  is  equally  certain  that  now  and 
then  it  is  the  symptom  which  most  troubles  the  sufferer  and 
for  which  he  seeks  a  speedy  cure;  but  there  is  a  great  differ- 
ence between  considering  this  as  a  pathognomonic  sign  of  the 
gravity  of  the  disease  and  of  wishing  to  establish  it  as  a  pos- 
itive diagnostic  element  of  disease  of  the  larynx. 

Pain  is  entirely  individual,  and  each  one  feels  it  according 
to  his  special  physical  constitution ;  what  may  cause  unutter- 
able suffering  to  one  person  may  easily  be  borne  by  another. 
Munnkoppf  thought  that  pain  could  be  diagnosed  objectively, 
basing  his  opinion  upon  the  variations  which  pain  produces 
in  the  frequency  and  rhythm  of  the  arterial  pulse ;  but  such 
a  phenomenon  is  not  constant,  being  more  or  less  accentuated 
according  to  the  circumstances  which  render  the  individual 
more  or  less  sensible  to  pain ;  therefore,  experience  is,  in  the 
same  manner,  useless,  for  it  cannot  succeed  even  in  detecting 
simulation,  inasmuch  as  the  psychical  tension,  in  which  the 
simulation  is  found  at  the  moment  of  examination,  is  of  itself 
capable  of  producing  Munnkoppf's  sign,  in  which  case  it  would 
truly  be  positive  without  any  pain,  and  so  every  attempt  at  an 
objective  diagnosis  of  ])ain  is  useless. 

Pain  is  entirely  subjective,  and  we  must  content  ourselves 
with  making  a  relative  estimate  of  it,  for  there  are  no  sphygmo- 
graph  and  no  spirometer  that  can  record  it ;  each  one  feels  and 
suffers  in  hi.';  own  individual  way  and  science  can  establish 
nothing  ix)sitive  about  it.  And  so  from  a  clinical  point  of  view, 
this  is  a  great  loss,  since  in  many  cases  it  would  be  sufficiently 
interesting  to  be  able  to  establish  something  definite  as  re- 
gards this  diagnostic  clement  in  affections  of  the  larynx. 

Often    the    slightest   affections   of    the    throat   occasion   the 
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most  acute  pain,  while,  generally  speaking,  grave  affections 
(such  as  syphilis,  tuberculosis,  cancer)  and  all  kinds  of  com- 
pression of  the  recurrent  nerve,  continue  to  run  on  without 
pain,  in  the  majority  of  cases. 

To  return  now  to  our  discussion  of  the  laryngeal  disturb- 
ances caused  by  aortic  compression  of  the  recurrent  nerve. 
I  remember  a  patient  who  was  under  my  treatment  for  a  long 
time,  and  although  he  suffered  continually  from  a  pain  in  the 
larynx,  upon  examination  with  the  laryngoscope  not  the  least 
trace  of  a  change  in  the  position  of  the  cords  was  found,  and 
in  the  end  he  died  suddenly  of  a  saccular  aneurysm  of  the 
aorta.  This  is  a  case  that  could  uphold  the  old  theory  of 
Long  and  Lushka,  that  the  recurrent  nerve  contains  sensitive 
fibres,  also,  coming  perhaps  from  the  superior  laryngeal 
through  the  medium  of  the  anastomosing  filament  called  "the 
bundle  of  Galen." 

According  to  Kandoresky,  the  sensitive  anastomotic 
fibres  are  divided  into  two  bundles,  one  of  which  remains 
under  the  control  of  the  inferior  laryngeal,  while  the  other — 
the  more  bulky  bundle — leaves  the  trunk  of  the  recurrent 
nerve   and    is    distributed  to  the  tracheal  mucosa. 

In  conclusion,  to  my  mind  the  pain  which  patients  some- 
times complain  of  in  the  first  stages  of  compression  of  the 
recurrent  nerve  is  occasioned  by  an  irritated  condition  of  the 
s<insitive  peripheral  fibres  of  the  larynx,  above  ail  of  the 
healthy  part,  which  is  called  upon  to  perform  a  greater  func- 
tional labor  in  order  to  compensate  for  the  reduced  activity 
of  the  other  part,  which  is  hindered  by  increasing  neuritis  of 
the  recurrent  nerve. 

But  the  gravest  symptom,  and  at  the  same  time  the  most 
difficult  to  explain,  is  the  cough,  without  any  phenomenon  of 
altered  mobility,  which  very  often  is  the  beginning  of  phonetic 
and  respiratory  disturbances  in  persons  affected  with  aortic 
atheroma,  or  with  dilatation  and  aneurysm  of  the  arch,  and 
which,  in  some  cases,  is  the  only  disturbance  that  admits  of 
relief. 
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How  can  this  be  explained?  How  can  the  origin  of  the 
different  impulses  of  this  reflex  act  be  determined?  Physi- 
ology treats  it  in  a  very  few  words,  saying  that  cough  is  an 
act  caused  by  the  exciting  of  the  peripheral  ramifications  of 
the  superior  laryngeal  nerve  in  the  laryngeal  mucosa  or  of 
its  central  stump  after  resection.  But  here  again,  it  must  be 
remembered  that,  for  the  most  jxirt,  in  phonetic  respiratory 
disturbances  caused  by  compression  of  the  recurrent  nerve, 
the  sensitiveness  of  the  laryngeal  mucosa  is  greatly  dimin- 
ished, so  much  so  that  a  probe  can  be  introduced  into  the 
larynx  through  the  glottis  without  producing  any  reflex  acts 
and  without  the  need  of  any  anesthetic. 

Now,  in  cases  of  compression  of  the  recurrent  nerve,  which 
most  writers  consider  exclusively  motor,  the  laryngeal  cough 
region,  innervated  by  the  superior  laryngeal  nerve,  atrophies  ac- 
cording to  the  more  or  less  pronounced  compression  which  the 
aorta  exerts  upon  the  recurrent  nerve;  therefore  we  must 
seek  some  other  explanation  of  this  reflex  act.  which,  as  we 
have  already  stated,  is  now  and  then  the  only  symptom  of 
compression   of   the   recurrent   nerve. 

If  it  were  indeed  true,  as  I  personally  think  it  is.  that 
by  the  excitation  of  the  central  portion  of  the  inferior  laryn- 
geal, a  contraction  of  the  expiratory  muscles  would  be  pro- 
duced, it  would  be  proved  without  the  need  of  any  further 
demonstration,  first,  that  the  recurrent  nerve  itself  distributes 
a  number  of  sensitive  fibres  to  the  mucosa  of  the  trachea  ;  sec- 
ondly, that  the  cough  can  not  only  be  dependent  upon  the  irrita- 
tive lesion  of  the  superior-  layngeal,  but  also  is  in  direct 
relation  with  the  parenchymatous  neuritis  of  tbe  recurrent 
nerve. 

Of  course,  in  order  to  conclude  that  central  excitation  of 
the  recu.rent  nerve  acts  upon  the  larynx,  there  are  wanting 
further  facts  which  must  be  determined  by  study  of  the 
small  cells  in  a  state  of  chromatolysis  in  the  jugular  and 
nodal    fplexiform)    gan-;lia    of    the  pncumogastric.  where  all 


COUGH   IN  DISEASES  OF  RECURRENT  NERVE.  943 

the  sensitive  fibres  contained  within  the  trunk  of  this  nerve 
come  together. 

To  strengthen  the  judgment  just  expressed  as  to  the  im- 
portance which  must  be  attached  to  cough  as  a  symptom  of 
compression  of  the  recurrent  nerve,  and  as  a  sufficiently  valid 
index  to  the  mixed  nature  of  this  branch  of  the  pneumogastric, 
I  subjoin  a  few  illustrative  cases,  of  three  of  which  I  can  fur- 
nish radiographic  proofs. 

Case  I. — A.  B.,  already  passed  his  57th  year,  states  that 
in  his  tenth  year  he  had  a  syphilitic  infection  which  was  reg- 
ularly cured;  he  has  always  enjoyed  good  health,  but  during 
the  last  six  months  has  been  suffering  from  shortness  of  breath 
in  walking  upstairs,  and  has  been  troubled  with  a  cough  which 
comes  on  continually  in  starts  or  jerks  and  which  becomes  ex- 
cessive upon  moving  the  neck  quickly,  especially  when  lying 
down.  The  patient  refers  this  cough  to  the  throat;  the  slight 
expectoration  coughed  up  is  streaked  with  blood  owing  to 
the  great  effort  made.  An  examination  of  the  thorax  reveals 
a  distinct  dullness  in  the  region  of  the  aortic  arch,  while  the 
image  upon  the  laryngoscope  shows  a  simple  diffused  hyper- 
emia of  the  cords.  The  patient  never  had  any  phonetic  dis- 
turbances and  died  after  two  months  from  the  rupture  of  an 
aneurysm. 

Case  II. — P.  C,  3?  years  of  age  and  a  heavy  drinker,  about 
nine  months  ago  began  to  suffer  from  a  cough  brought  on 
by  a  tickling  sensation  in  the  throat,  to  which  was  added  a 
slight  hoarseness  after  two  months.  An  examination  with 
the  laryngoscope  showed  the  left  vocal  cord  immovable  and 
in  an  intermediate  position  between  the  phonetic  and  respi- 
ratory state. 

Case  III. — A.  N.,  49  years  of  age,  has  never  had  any  ail- 
ment to  amount  to  anything.  However,  fifteen  years  ago  he 
contracted  syphilis  but  was  regularly  cured.  For  the  past 
three  months,  he  suffers  from  a  dry,  irritating  cough,  which 
is  especially  pronounced  after  the  least  effort.     .Vn  examina- 
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tion  w  ith  the  laryngoscope  shows  the  glottis  in  a  normal  con- 
dition, except  a  slight  hyperemia  of  the  cords,  due  in  all 
probability  to  the  fits  of  coughing  which  for  the  past  fifteen 
days  have  become  more  frequent  and  more  troublesome ;  there 
is  no  trace  of  motor  lesions  of  the  left  half  of  the  larynx,  while 
the  radiograph,  here  shown,  reveals  an  ectasia  of  the  aortic 
arch  (Fig.  1). 

Case  IJ'. — O.  F.,  59  years  of  age,  has  always  enjoyed 
good  health :  though  somewhat  slender  from  girlhood,  the  last 
two  years  she  has  inclined  to  obesity.  She  has  given  birth 
to  numerous  children  and  absolutely  excludes  the  suspicion 
of  syphilis. 

For  about  two  years  she  has  been  tormented  with  an  in- 
sistent, irritating  cough,  which  lately  has  come  on  in  such 
paroxysms  as  to  render  repose  during  the  night  impossible ; 
morphin.  codein,  etc.,  taken  in  large  doses,  can  scarcely  stop 
the  paroxysms  and  then  for  a  short  time  .only. 

Lately,  the  characteristic  symptoms  of  gout  have  manifest- 
ed themselves  in  her  hands  and  feet.  A  radiograph  revealed 
a  pronounced  lesion  of  the  aortic  arch.  The  image  on 
the  laryngoscope  was  in  nowise  able  to  aid  in  determining 
the  cause  of  the  cough,  since  in  the  position  of  the  vocal  cords 
there  were  not  the  disturbances  which  constantlv  accompany 
a  lesion  of  the  recurrent  nerve. 

The  radiograph  here  shown  (Fig.  2)  reveals  to  a  certainty 
a  most  pronounced  lesion  of  the  arch  of  the  aorta. 


Fig.    1. 


Fig.   2. 
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A      CONTRIBUTION      TO      THE      DIFFERENTIAL 

DIAGNOSIS    OF    CERTAIN    MALIGNANT 

DISEASES     OF      THE     LYMPHOID 

TISSUE  OF  THE  THROAT. 

By  J.  L.  GooDALE,  M.  D., 

ASSISTANT  IN  LARYNGOLOGY  IN  HARVARD  MEDICAL  SCHOOL. 

BOSTON. 

In  the  following  paper,  I  wish  to  bring  to  your  attention 
a  group  of  affections  of  a  malignant  character,  with  localiza- 
tion in  the  pharynx  and  nasopharynx.  These  conditions  are 
recognized  in  literature  as  pseudoleukemia,  lymphosarcoma, 
malignant  lymphoma  and  sarcoma. 

Much  confusion  exists  in  literature  with  regard  to  the  divi- 
sions between  these  conditions.  Mamlok  in  1899  reported  a 
case  to  which  he  gave  the  name  of  malignant  lymphoma,  and 
discussed  the  differential  diagnosis  between  this  condition  and 
sarcoma.  By  malignant  lymphoma  of  the  tonsil  is  denoted  a 
condition  characterized  by  proliferation  of  the  lymphatic  ele- 
ments of  the  organ,  passing  secondarily  to  the  neighboring 
lymph  nodes,  not  extending  below  the  territory  of  these  struc- 
tures, and  characterized  histologically  by  an  atypical  increase 
in  the  numbers  of  lymphoid  cells,  and  of  the  connective  tis- 
sue framework.  By  sarcoma  of  the  lymph  glands  is  denoted 
a  condition  characterized  by  infiltration  in  the  tissues  of 
round  cells  or  spindle  cells,  showing  a  tendency  to  break 
through  the  capsule  of  the  organs,  and  invade  the  neighboring 
structures. 

Simmons,  in  1903,  distingpjished  between  pseudoleukemia 
and  lymphosarcoma  or  sarcoma.  The  former  differs  from 
the  malignant  growth  in  that  only  one  kind  of  tissue  is  attack- 
ed, the  lymphadenoid,  and  it  does  not  infiltrate  or  tend  to  ex- 
tend from  one  group  of  glands  to  those  in  continuity.  In 
the  metastases  in  the  liver,  lungs  and  other  places,  it  can  be 
explained  as  a  disease  attacking  the  small  amount  of  lymphoid 
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tissue  normally  present  in  these  organs.  He  concluded 
that  pseudoleukemia,  or,  as  he  prefers  to  say,  Hodgkin's  dis- 
ease, should  be  regarded  as  an  entity  presenting  a  definite  his- 
tologic picture.  It  has  no  relation  to  leukemia  or  tuberculosis, 
although  the  latter  may  be  co-existent. 

Sternberg,  on  the  other  hand,  regards  the  disease  as  an 
atypical  form  of  tuberculosis,  and  has  reported  a  series  of 
thirteen  cases  where  Hodgkin's  disease  was  established  clin- 
ically, in  eight  of  which  lesions  of  tuberculosis  were  present 
at  autopsy.  While  it  is  not  infrequent  to  find  tuberculosis 
in  patients  with  pseudoleukemia,  yet  the  weight  of  opinion 
now  is  in  favor  of  regarding  it  as  secondary  infection,  oc- 
curring in  a  debilitated  individual. 

In  the  following  series  of  cases,  it  will  be  seen  that  the 
distinction  between  malignant  lymphoma  and  pseudoleukemia 
is  not  possible  to  define.  Sarcoma  of  the  lymphadenoid  tissue 
represents,  on  the  other  hand,  a  comparatively  well-character- 
ized  morbid   state. 

Case  I.  A  patient,  15  years  of  age,  was  seen  May  13th, 
1904,  in  consultation  with  Dr.  Atkins  of  Holliston  and  Dr. 
Palmer  of  South  Framingham,  for  enlargement  of  the  right 
tonsil.  The  patient  was  large,  well  developed  and  unusually 
strong  for  his  age.  His  throat  had  been  perfectly  well  until 
four  months  before,  when  a ,  short  attack  of  tonsillitis  oc- 
curred, followed  by  progressive  enlargement  of  the  right  ton- 
sil, together  with  swelling  of  the  cervical  nodes  on  the  same 
side.  There  was  no  pain  or  discomfort.  Examination 
showed  the  right  tonsil  to  be  the  size  of  an  English  walnut, 
not  adherent  to  the  pillars,  protruding  to  the  median  line,  show- 
ing several  crypts  moderately  dilated  in  its  upper  half,  but 
no  crypts  over  the  anterior  aspect  of  the  lower  half.  The 
color  of  the  organ  was  somewhat  more  bluish  than  normal. 
The  cervical  nodes  on  the  right  side  below  the  angle  of 
the  jaw  showed  moderate  enlargement,  ranging  from  the  size 
of  a  pea  to  a  hickory  nut,  freely  movable  under  the  skin, 
and  not  tender  on  pressure.  No  glandular  enlargement  else- 
where was  noted.  The  right  tonsil  was  removed  with  the 
snare,  and  examined  histologically.  The  tonsillar  tissue  was 
foiuid  to  be  re]ilaced  by  a  compact  aggregation  of  small  round 
cells,  contained  in  the  meshes  of  a  fine  network  of  connec- 
tive tissue,  lined  with  endothelial  cells.     The  round  cells  had 
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approximately  the  size  and  shape  of  mononuclear  lympho- 
cytes, and  were  disposed  with  regularity.  There  was  no  evi- 
dence of  follicles.  Examination  of  the  blood  showed  no  altera- 
tion in  the  size  or  shape  of  the  cells.  The  white  were  essen- 
tially normal.  The  site  of  the  operation  healed  in  about  two 
weeks.  The  patient  was'  given  Fowler's  solution  in  increasing 
doses  during  the  following  three  months.  Examination  Au- 
gust 30th,  1904,  showed  no  lymphoid  tissue  apparent  at  the 
former  site  of  the  right  tonsil.  The  cervical  nodes  had  dimin- 
fshed  slightly  during  this  time.  The  patient  felt  and  looked 
very  well.  On  October  12th  the  nodes  showed  a  continued 
diminution  in  size. 

In  February,  1905.  the  patient  was  taken  by  sore  throat, 
characterized  by  pain  and  reddening  of  the  pharynx,  espe- 
cially on  the  right  side.  The  nodes  simultaneously  became 
larger.  This  inflammation  diminished  slowly  during  the  fol- 
lowing month,  but  the  nodes  in  the  neck  began  slowly  to  en- 
large. His  color  and  general  condition  were  not  so  good, 
and  the  arsenic  was  not  well-borne.  This  was  consequently 
omitted,  and  the  patient  was  given  iron  and  quinin  with  other 
tonics.  From  this  time  until  December,  there  was  progressive 
loss  of  color  and  strength,  and  the  nodes  on  the  left 
side  of  the  neck  began  slowly  to  enlarge.  Examination  of 
the  blood  at  this  time  showed  hemoglobin  70  per  cent,  whites 
14,700,  reds  3,840,000.  Stained  specimens  showed  increased 
variation  in  size  of  the  red  cells.  White  cells  were  not  re- 
markable. In  April,  1906,  glands  appeared  in  the  axilla  and 
groins,  and  a  more  rapid   failure  in  strength  was  apparent. 

Case  II.  A  man,  42  years  of  age,  seen  Nov.  16,  1905,  in  con- 
sultation with  Dr.  Twitchell  of  Boston,  gave  the  history  of 
recurrent  sore  throat  for  many  years,  somewhat  relieved  by 
excision  of  a  portion  of^the  tonsils  two  years  before.  Since 
then,  he  had  been  well  until  two  months  ago,  when  the  right 
tonsil  became  enlarged,  together  with  the  cervical  nodes  on 
the  right  side,  progessively  increasing.  Examination  showed 
the  right  tonsil  and  circumtonsillar  region  enormously  swollen, 
passing  beyond  the  middle  line  of  the  uvula.  The  free  sur- 
face of  the  tonsil  is  relatively  small,  being  two  centimeters 
in  transverse  diameter,  most  of  the  tonsil  being  evidently 
covered  by  the  anterior  pillar.  The  tonsillar  surface  itself  is 
markedly   reddened    with    finely    granular    surface,    denoting 
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ulceration.  A  portion  of  the  tonsil  was  excised,  and  showed 
on  histologic  examination  numerous  closely  appressed  round 
cells,  having  the  character  of  lymphocytes,  contained  in  a  fine 
fibrous  reticulum,  lined  with  endothelial  cells.  There  was  no 
evidence  of  follicles  in  the  specimens.  Examination  of  the 
blood  showed  nothing  noteworthy  beyond  a  slight  anemia. 
The  right  cervical  nodes  were  enlarged  to  the  size  of  two  fists, 
causing  marked  distortion  of  the  neck.  The  left  cervical  nodes 
were  enlarged  to  the  size  of  two  pigeon's  eggs,  and  the  pos- 
terior cervical  nodes  to  the  size  of  peas.  No  enlargement 
of  the  lymph  nodes  was  found  below  the  clavicles.  The  spleen 
was  not  enlarged.  The  patient  was  put  on  increasing  doses 
of  Fowler's  solution,  with  marked  improvement  for  a  time 
in  every  way.  The  tonsillar  and  lymphoid  enlargements  be- 
came progressively  smaller.  After  three  months,  however, 
the  nodes  again  became  enlarged,  and  the  right  tonsil  in- 
creased in  size.  Examination  June  15th,  1906,  of  the  blood 
showed  no  increase  in  the  number  or  proportion  of  white  cells, 
and  no  essential  deviation  from  normal  in  the  red  cells.  The 
swelling  in  the  throat  had  by  this  time  increased  to  such  an 
extent  as  to  interfere  with  respiration,  the  right  tonsil  pass- 
ing far  beyond  the  middle  line,  while  the  posterior  pharyngeal 
wall  exhibited  a  marked  infiltration  of  a  comparatively  soft 
character,  apparently  due,  so  far  as  could  be  determined  by 
palpation,  to  the  enlargement  of  the  pharyngeal  follicles. 
The  surface  of  the  tonsil  showed  a  friable,  easily-bleeding, 
fungus  mass.  Suffocation  was  threatened  and  it  was  de- 
cided to  remove,  if  possible,  a  portion  of  the  obstructing  right 
tonsil.  Early  in  the  etherization,  however,  respiration  ceased, 
and  tracheotomy  was  immediately  performed,  followed  by 
artificial  respiration.  By  the  insertion  of  a  tracheotomy  tube, 
the  patient  breathed  comfortably,  and  during  the  following 
two  weeks  gained  considerably  in  color  and  strength.  Death 
occurred  early  in  July,  from  a  sudden  suspension  of  the  heart's 
action. 

Case  III.  A  man,  62  years  of  age,  was  seen  September 
1906,  for  enlargement  of  the  left  tonsil.  In  January  of  this 
year,  he  first  noticed  pain  on  the  left  side  of  the  throat, 
associated  with  progressive  enlargement  and  difficulty  in 
swallowing.  There  was  no  swelling  externally  until  two  weeks 
ago,  when  some  lumps  were  felt  under  the  angle  of  the  left 
jaw.     Examination  showed  the  site  of  the  left  tonsil  to  be 
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occupied  by  a  mass  about  the  size  of  a  pigeon's  egg,  covered 
anteriorly  by  the  reddened,  smooth  mucous  membrane  of  the 
anterior  pillar,  and  presenting  behind  the  aspect  directed  to- 
ward the  median  line  an  ulcerated  surface  with  a  finely  gran- 
ular irregular  floor,  here  and  there  covered  with  necrotic 
detritus,  moderately  firm  on  pressure  and  easily  bleeding. 
The  cervical  glands  under  the  left  angle  of  the  jaw  ranged 
in  size  from  that  of  a  pea  to  a  hickory  nut.  A  portion  of 
the  tonsillar  growth  was  removed  for  microscopic  examina- 
tion and  examined  histologically.  The  report  of  Dr.  Sim- 
mons showed  the  specimen  to  consist  of  "a  small  piece  of 
tissue  1  cm.  in  diameter  from  the  tonsil.  This  was  covered 
on  one  side  by  apparently  somewhat  thickened  mucous  mem- 
brane. The  rest  of  the  substance  was  composed  of  soft  gray- 
ish white,  somewhat  friable  tissue,  in  which  were  one  or  two 
small  hemorrhagic  areas.  Microscopic  examination  showed 
the  tissue  very  cellular  and  composed  of  masses  of  round 
cells  closely  packed  and  separated  in  a  few  places  by  fine 
bands  of  fibrous  tissue.  The  cells  had  small,  rounded  but 
somewhat  vesicular  nuclei,  and  an  extremely  small  amount 
of  protoplasm.  In  places  were  irregular  necrotic  areas  in 
which  the  nuclei  had  undergone  fragmentation.  This  tissue 
was  covered  by  normal  stratified  squamous  epithelium.  Diag- 
nosis :     Round  cell  sarcoma." 

Case  IV.  A  boy,  4  years  of  age,  was  seen  March  2,  1900, 
for  tonsils  and  adenoids.  Examination  showed  the  left  tonsil 
to  be  exceedingly  hypertrophied,  passings  beyond  the  uvula, 
and  coming  into  contact  with  a  moderately  enlarged  right 
tonsil.  On  palpation  a  large  amount  of  adenoid  tissue  was 
felt  in  the  nasopharynx,  chiefly  on  the  left  side,  a  fact 
which  was  considered  somewhat  remarkable  at  the  time, 
but  did  not  lead  to  suspicion  of  anything  beyond  an  ordi- 
nary lymphadenoid  hypertrophy.  The  soft  palate  above  the 
left  tonsil  was  somewhat  more  prominent  than  the  corre- 
sponding spot  on  the  right.  Under  ether,  both  tonsils  were 
removed,  together  with  a  large  adenoid  mass  from  the  left 
side  of  the  nasopharynx.  A  large  retropharyngeal  mass  was 
felt  on  the  left,  below  the  surface  of  the  mucous  membrane, 
suggesting  at  the  time  a  glandular  enlargement.  The  child 
recovered  from  the  operation  uneventfully,  and  was  able  to 
breathe  comfortably  through  the  nose  for  several  weeks, 
when  examination  showed  an  enlargement  again  in  the  naso- 
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pharynx  at  the  site  of  the  mass  which  had  been  removed. 
This  was  again  excised,  and  found  histologically  to  be  a 
lymphosarcoma,  the  tissue  consisting  of  masses  of  round 
cells,  closely  aggregated  and  obliterating  the  ordinary  ade- 
noid tissue.  The  child,  who  had  preyiously  appeared  of  good 
color  and  reasonably  well-nourished,  began  at  this  time  to 
lose  distinctly  in  strength  and  flesh.  Examination  of  the  blood 
showed  it  to  be  essentially  normal  except  for  a  moderate 
anemia.  During  the  following  two  months  the  combined 
serum  of  streptococcus  pyogenes  and  bacillus  prodigiosus  was 
administered,  at  first  with  apparently  beneficial  results.  Dur- 
ing May,  the  mass  in  the  nasopharynx  began  again  to  enlarge, 
and  interfere  with  respiration.  On  examination  at  this  time 
the  retropharyngeal  wall  was  seen  to  protrude  forward  about 
one  inch  from  its  normal  situation,  particularly  on  the  left 
side,  with  the  result  of  interfering  materially  with  deglutition 
and  respiration.  Tracheotomy  was  done  and  the  condition  of 
the  patient  relieved  so  far  as  comfort  was  concerned,  but  a 
progressive  loss  of  strength  continued,  and  death  occurred 
early  in  June.  During  this  time  examination  failed  to  disclose 
enlargement  of  the  glands  in  other  situations. 

Summary  of  Cases:  In  Case  I  we  see  progressive  enlarge- 
ment of  one  tonsil,  without  ulceration,  associated  with  swell- 
ing of  the  adjacent  lymph  nodes,  followed  by  a  general  in- 
volvement of  lymphadenoid  tissues  in  other  situations'  giv- 
ing finally   a   characteristic   picture  of   Hodgkin's   disease. 

Case  II  is  characterized  by  an  initial  enlargement  with 
early  ulceration  of  one  tonsil  and  involvement  of  the  adja- 
cent lymph  nodes,  running  a  comparatively  rapid  course, 
terminating  in  a  genuine  Hodgkin's  disease. 

Histologically,  these  cases  were  characterized  by  prolifer- 
ation of  the  endothelial  cells  of  the  reticulum,  and  of  the 
center  of  the  follicles,  in  association  with  numerous  lymphoid 
cells,  disposed  without  characteristic  arrangement.  In  con- 
trast with  these.  Cases  III  and  IV  exhibit  alteration  of  the 
tonsils  and  adenoid  respectively,  and  of  the  adjacent  lymph 
nodes,  without  involvement  of  the  lymphadenoid  tissue  in 
other  situations.  Histologically,  these  cases  differed  from 
Numbers  I  and  II  in  the  character  of  the  cells,  these  being 
chiefly  small  round  cells,  with  a  comparatively  small  amount 
of  intervening  reticulum. 
Case  I  would  be  classed  at  the  outset  as  malignant  lymph- 
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oma,  and  this  would  also  be  true  of  Case  II,  except  for  the 
early  appearance  of  ulceration,  which  is  commonly  consider- 
ed absent  in  this  affection.  It  does  not  seem  probable  that 
the  ulceration  here  can  be  regarded  as  a  pressure  necrosis, 
since  it  appeared  before  the  disease  had  attained  sufficient 
size  to  press  upon  the  neighboring  parts.  It  is  possible,  on 
the  other  hand,  that  the  extremely  rapid  growth  caused  a 
thinning  of  the  superficial  epithelium  with  the  result  that 
abrasions  were  easily  excited  by  the  ingestion  of  food.  What- 
ever the  cause,  it  is  sufficient  to  note  the  fact  of  the  early 
loss  of  substance  on  the  surface  of  the  growth. 

A  consideration  of  these  cases  shows  that  Hodgkin's  dis- 
ease may  begin  in  the  lymphadenoid  tissue  of  the  throat,  re- 
maining there  limited  for  a  considerable  time,  before  the 
development  of  manifestations  in  other  organs.  While  such 
early  local  lesions  may  be  considered  identical  with  those  oc- 
curring in  cases  described  as  malignant  lymphoma,  yet  it  would 
be  more  exact,  and  confusion  better  avoided,  if  such  condi- 
tions were  designated  simply  as  Hodgkin's  disease  or  pseudo- 
leukemia originating  in  the  tonsil.  The  term  malignant 
lymphoma  would,  therefore,  be  best  entirely  dropped  from 
literature.  As  stated  by  Simmons,  and  as  confirmed  by  these 
observations,  these  early  manifestations  of  pseudoleukemia 
differ  from  sarcoma  in  that  the  process  proceeds  by  extension 
from  one  group  of  nodes  to  those  in  contiguity,  and  that  only 
one  kind  of  tissue  is  attacked,  namely  lymphadenoid.  The 
metastases  in  the  liver,  lungs  and  other  places  can  be  ex- 
plained as  the  disease  attacking  the  small  amount  of  lymphoid 
tissue  normally  present  in  these  organs. 

The  term  lymphosarcoma  has  been  applied  to  conditions  ident- 
ical with  those  described  in  Cases  I  and  II,  but  clearly  on  im- 
proper grounds,  -  since  these '  enlargements  are  not  malignant 
in  the  sense  of  attacking  other  organs  in  the  vicinity,  nor 
are  they  composed  exclusively  of  lymphocytes. 

It  is  but  fair  to  say,  however,  that  some  competent  ob- 
servers do  not  consider  that  a  sharp  line  of  demarkation  exists 
between  the  group  of  new  growths  known  as  malignant  lym- 
phoma and  pseudoleukemia,  on  the  one  hand,  and  lympho- 
sarcoma or  sarcoma  on  the  other  hand.  While  it  may  be 
shown  eventually  that  insensible  gradations  may  exist  from 
one  to  the  other,  yet  at  the  present,  for  the  purpose  of  con- 
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venience,  we  may  formulate  the  following  points  of  distinc- 
tion : 

By  the  term  pseudoleukemia  (Hodgkin's  disease,  malignant 
lymphoma)  is  denoted  a  condition  characterized  clinically  by 
progressive  enlargement  of  the  various  organs  of  the  body 
in  which  lymphadenoid  tissue  occurs,  extending  by  the  way 
of  the  lymph  channels  from  one  group  of  glands  or  nodes  to 
those  in  contiguity,  and  exhibiting  histologically  a  prolifer- 
ation of  the  reticulum  and  marked  increase  of  fibrous  tissue,  as- 
sociated with  numerous  lymphocytes.  By  sarcoma  of  lymph- 
adenoid  tissue  (synonym,  lymphosarcoma)  is  denoted  a  malig- 
nant enlargement  of  such  tissue,  exhibiting  clinically  a  tend- 
ency to  invade  the  organs  in  the  immediate  vicinity,  and  char- 
acterized histologically  by  a  replacement  of  the  normal  follicu- 
lar structure  by  numerous  round  cells  with  a  small  amount  of 
endothelial  reticulum. 
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LXX. 

MALIGNANT  DISEASE  OF  THE  TONGUE,  WITH  A 
REPORT   OF  TWO   CASES.* 

By  Joseph  H.  Bryan,  M.  D., 

washington. 

It  is  apparent  to  everyone  that  malignant  affections  of 
the  tongue  and  upper  air  passages  are  on  the  increase,  and 
I  believe  that  it  is  only  by  the  careful  study  of  these  affections 
both  from  the  clinical  side  as  well  as  from  the  pathologic 
standpoint,  we  can  ever  hope  to  gain  any  definite  knowledge 
regarding  this  at  present  much  unknown  subject.  In  the 
majority  of  instances,  it  is  the  throat  surgeon  to  whom  these 
unfortunate  patients  first  appeal  for  relief,  and  upon  him  de- 
volves the  responsibility  of  making  an  early  diagnosis  and 
of  insisting  upon  an  early  operation  in  order  to  bring  these 
cases  to  a  successful  issue.  It  is,  therefore,  very  desirable 
that  whenever  the  opportunity  offers  there  be  a  free  inter- 
change of  our  experiences,  and  with  that  end  in  view  I  have 
to  report  two  interesting  cases  that  have  recently  come  under 
my  observation. 

Case  I.  Last  summer,  while  in  Paris,  I  was  consulted  by 
a  friend  of  mine,  a  man  about  60  years  of  age,  for  what  he 
considered  an  obstinate  ulcer  of  the  tongue.  I  knew  him  to 
be  a  man  of  abstemious  habits,  both  as  regards  smoking  and 
drinking. 

On  examination  I  found  an  indurated  ulcer  about  the  size 
of  a  ten-cent  piece  on  the  right  border  of  the  tongue,  about 
its  posterior  third.  It  had  an  irritated  appearance,  caused  by 
the  use  of  strong  applications  of  nitrate  of  silver  and  an  iodin 
gargle,  which  he  had  been  using  on  the  advice  of  the  several 
physicians  he  had  previously  consulted.  There  was  a  gen- 
eral sense  of  discomfort  and  occasionally  pain  at  the  seat  of 
the  ulcer.  No  enlargement  of  the  glands  on  either  side  of 
the  neck  was  observed.    All  local  applications  were  positively 
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prohibited,  and  he  was  referred  to  Mr.  Buthn,  whom  he  saw 
within  ten  days,  who  confirmed  my  diagnosis  of  a  mahgnant 
growth  of  the  tongue,  and  urged  an  immediate  operation. 
This  was  about  the  latter  part  of  August.  I  reached  London 
in  time  to  be  present  at  the  operation,  which  was  done  Sep- 
tember 1st.  A  preliminary  laryngotomy  having  been  done, 
the  whole  right  half  of  the  tongue  and  a  portion  of  the  floor 
of  the  mouth  was  excised  by  means  of  the  scissors,  a  gauze 
wick  was  placed  in  the  back  of  the  tongue  near  the  floor, 
while  the  edges  of  the  anterior  half  were  brought  together 
with  cat-gut  sutures.  The  patient  made  a  rapid  conva- 
lescence, being  able  to  be  about  his  room  within  ten  days. 

About  three  wrecks  from  the  date  of  the  original  operation, 
Mr.  Butlin  made  a  complete  dissection  of  the  right  side  of 
the  neck,  removing  all  the  glands  that  could  be  found.  From 
this  operation  the  convalescence  was  also  quick  and  favorable, 
and  he  was  able  to  return  to  this  country  about  the  latter 
part  of  October. 

The  pathologic  report  from  the  Imperial  Cancer  Research 
Committee  states  that  nothing  looking  like  cancer  was  ap- 
parent either  to  the  naked  eye  or  to  the  microscope  in  the 
glands;  but  that  in  regard  to  the  tumor  removed  from  the 
tongue,  was  extremely  unsatisfactory;  it  states  the  growth 
is  a  well  developed  squamous  cell  carcinoma  which  infiltrates 
very  widely,  isolated  groups  of  epithelial  cells  being  found 
in  the  deepest  parts  of  the  thin  slice  from  the  center  of  the 
growth. 

From  the  time  of  his  arrival  in  this  country  until  January 
1st,  he  was  under  the  careful  observation  of  Dr.  Collins  War- 
ren of  Boston,  after  which  date  he  returned  to  Washington 
and  came  under  my  care.  I  made  three  examinations,  a  month 
apart,  and  found  him  in  a  most  satisfactory  condition.  There 
was  not  the  slightest  evidence  of  any  return  of  cancer  in 
the  mouth,  and  while  not  expecting  any  trouble  on  the  left 
side  of  the  neck,  I  carefully  searched  for  enlarged  glands 
on  that  side  as  well  as  on  the  affected  side.  March  13th, 
two  weeks  after  the  last  examination,  he  reported  at  my  oflUce, 
stating  he  had  discovered  a  small  swelling  in  the  left  side  of 
the  neck.  The  examination  revealed  a  small  glandular  en- 
largement about  the  size  of  an  almond,  located  about  the 
bifurcation  of  the  common  carotid.  There  was  no  tenderness 
and  no  other  enlarged  glands  could  be  detected.     He  then 
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stated  he  had  an  imperative  business  appointment  in  Florida, 
which  he  desired  to  keep.  I  at  first  advised  against  his  go- 
ing, but  finally  yileded,  with  the  understanding  that  he  should 
return  immediately  if  he  found  there  was  an  increase  in  the 
swelling.  Instead  of  being  absent  two  weeks,  as  he  expected, 
he  returned  within  five  days.  The  glands  in  the  neck  had 
enlarged  very  rapidly,  a  large  painful  mass  could  easily  be 
felt  over  the  carotid  artery,  the  tongue  was  heavily  coated  and 
he  had  intense  pains  extending  over  the  left  side  of  the  face 
and  head  and  down  into  the  left  arm. 

Dr.  Finney  was  called  in  to  see  him,  and  it  was  decided 
to  operate,  which  he  did  March  28th.  As  soon  as  the  neck 
was  opened  his  condition  was  found  to  be  much  more  grave 
than  we  anticipated,  a  large  cancerous  mass  was  found  in 
the  deeper  parts  of  the  neck  well  under  the  steno-cleido  mas- 
toid muscle,  and  so  firmly  attached  to  the  internal  jugular 
and  the  common  carotid  that  the  coats  of  these  vessels  con- 
tained cancerous  tissue  which  it  was  impossible  to  remove. 
It  therefore  became  necessary  to  Hgate  and  excise  an  inch 
or  more  of  both  vessels.  The  submental  and  maxillary  glands 
were  slightly  enlarged,  and  they  were  also  removed.  The 
wound  was  then  closed,  except  for  the  lower  third  of  its 
extent,  in  which  was  placed  a  gauze  wick  for  drainage.  On 
opening  the  excised  portion  of  the  carotid  artery,  the  vessel 
was  found  to  be  in  the  most  advanced  stage  of  atheromatous 
degeneration,  and  attached  to  one  of  the  atheromatous  plates 
was  a  large  and  firm  thrombus.  The  duration  of  the  opera- 
tion was  about  two  hours  and  the  anesthesia  used  was  ether. 

The  patient  rallied  well  from  the  anesthetic  and  passed  a 
fairly  comfortable  night,  but  about  8  o'clock  the  following 
morning  he  developed  a  complete  hemiplegia.  At  3  o'clock 
the  same  afternoon  pneumonia  in  the  left  lung  set  in,  and 
he  died  at  4  o'clock  on  the  following  afternoon,  just  forty- 
eight  hours  after  the  operation. 

Case  II.  This  case  was  in  a  man  70  years  of  age,  unusu- 
ally vigorous  for  a  man  of  his  age.  I  had  been  seeing  him 
frequently  for  the  past  year  or  more  for  an  obstinate  dys- 
phagia, without  being  able  to  find  a  cause  for  it.  I  saw  him 
for  the  last  time  about  the  latter  part  of  April,  1905,  prior 
to  his  leaving  town  for  the  summer.  Nothing  abnormal  about 
his  larynx  or  fauces  could  be  detected  then.  October  1st  he 
came  to  see  me  for  the  customary  examination,  and  I  found 
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at  the  base  of  the  tongue  a  large  mass  projecting  out  of 
the  larynx  up  to  the  level  of  the  tongue,  and  having  the  ap- 
pearance of  an  exaggerated  degree  of  edema  of  the  epiglot- 
tis. There  was  no  pain  in  the  region  of  the  larynx  nor  any 
difficulty  in  sv^^allowing.  In  fact,  the  patient  was  not  con- 
scious of  anything  wrong  with  his  throat.  The  growth  bled 
easily  on  manipulation.  Examination  of  the  neck  showed  a 
small  glandular  enlargement  about  the  bifurcation  of  the  com- 
m.on  carotid  artery  on  the  left  side ;  a  small  portion  of  the 
growth  was  excised  and  sent  to  Dr.  Carroll,  the  pathologist 
of  the  Army  Medical  Museum,  for  examination.  The  fol- 
lowing  is   his   report: 

"An  examination  shows  that  the  condition  is  one  of  sur- 
face epithelioma  without  the  formulation  of  pearls.  The  dip- 
ping downward  of  the  growth  from  the  surface  epithelium 
can  be  clearly  traced.  The  location  appears  to  be  at  the 
junction  of  the  tongue  and  epiglottis,  and  the  transition  from 
stratified  squamous  epithelium  to  minute  papillae  is  distinctly 
shown.  No  muscle  fibres  are  found,  and  the  underlying  tis- 
sue consists  of  lymph  nodes  and  alveolar  tissue  rich  in 
lymphoid  cells  and  lymph  vessels." 

An  operation  was  decided  imperative,  and  Dr.  Finney  was 
asked  to  take  charge  of  the  surgical  side  of  the  case. 
October  17th,  the  patient  being  under  anesthesia,  Dr.  Finney 
did  the  Kocher  operation.  As  soon  as  the  tongue  was  drawn 
through  the  opening  in  the  mylohyoid  muscle,  the  floor  of 
the  mouth  and  the  upper  part  of  the  larynx  were  brought 
well  into  view.  It  was  then  discovered  that  the  growth  sprang 
from  the  base  of  the  tongue,  and  the  epiglottis  was  not  at 
all  involved,  as  we  were  led  to  believe  by  the  laryngoscopic 
appearances.  The  epiglottis  was,  however,  curled  upon  itself 
from  the  pressure  of  the  growth.  The  left  half  of  the  tongue 
was  removed  and  a  portion  of  the  base  of  the  right  half.  The 
submaxillary  and  sublingual  and  several  enlarged  cervical 
glands  were  also  removed  through  an  incision  carried  some 
distance  down  to  the  neck.  The  wound  was  then  partially, 
closed  and  a  gauze  wick  passed  from  the  mouth  through  the 
opening  in  the  most  depending  portion  of  the  wound  in  the 
neck. 

The  patient  made  a  slow  but  uninterrupted  recovery,  the 
wound  taking  about  six  weeks  before  it  completely  closed. 
He  was  very  much  annoyed  during  this  period  by  fluids  and 
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food  passing  from  the  mouth  through  the  wound,  necessi- 
tating frequent  changes  of  the  dressings.  The  sinus  finally 
closed,  but  there  was  left  a  thick  and  indurated  condition  of 
the  neck  over  the  site  of  the  sinus. 

The  articulation  in  this  case  was  very  much  disturbed  in 
the  beginning,  but  of  late  has  been  gradually  improving. 
Another  annoying  symptom,  and  one  that  continues  to  trouble 
him  very  much,  is  the  constant  accumulation  of  mucus  in  the 
mouth. 

In  the  early  part  of  April  the  swelling  in  the  neck  became 
very  red  and  painful  and  finally  broke  down,  discharging 
some  pus.  At  first  it  seemed  as  though  this  was  a  secondary 
infection  of  the  skin,  but  under  the  use  of  the  X-rays  the 
.parts  thoroughly  healed  again,  and  all  the  thickening  and 
induration  have  been  absorbed,  and  at  present,  nearly  eight 
months  since  the  operation,  there  is  no  indication  of  any  re- 
currence. 

These  two  cases  are  both  interesting  and  instructive,  and 
show  the  decided  importance  of  an  early  recognition  of  this 
dreaded  disease.  Jacobson  and  Steward  in  their  work  on 
"  The  Operations  of  Surgery,"  state  that  it  will  be  a  happy 
day  when  the  belief  is  accepted  and  acted  on,  that  cancer 
of  the  tongue,  like  many  other  epitheliomata,  has  a  precancer- 
ous stage,  and  this  is  the  stage  when  we  should  operate. 
The  terrible  malignancy  of  cancer  of  the  tongue  is  shown  by 
its  rapid  development  which  is  aided  by  the  warmth  and 
moisture  of  the  mouth,  and  by  the  constant  irritation  it  is 
subjected  to,  and  also  by  the  almost  certain  and  early  invasion 
of  the  glands  of  the  neck. 

Case  I  is  an  unfortunate  example  in  the  delay  of  recogniz- 
ing the  disease,  and  shows  several  features,  especially  the  ab- 
sence of  infection  of  the  glands  of  the  neck  on  the  affected 
side,  and  the  sudden  outburst  in  the  glands  on  the  opposite 
side  of  the  neck.  Mr.  Butlin,  in  speaking  of  the  case,  says 
it  evidently  was  hopeless  from  the  beginning,  but  we  should 
not  take  a  desponding  view  of  the  treatment  of  epithelioma 
of  the  tongue;  it  was  an  exceptional  case  and  an  earlier 
operation  might  have  had  a  more  successful  result.  He 
also  states  that  affection  of  the  glands  on  the  opposite  side 
of  the  neck,  when  the  disease  is  actually  on  the  border  of 
the  tongue,  as  it  was  in  this  case,  is  a  very  unusual  occur- 
rence, although  he  has  met  with  it  two  or  three  times.     He  is 
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not  prepared  at  present  to  advocate  the  removal  of  the 
glands  on  both  sides  of  the  neck  in  every  case  of  cancer 
of  the  tongue;  but,  on  the  other  hand,  he  does  not  venture 
to  declare  that  it  may  not  become  a  routine  treatment  at 
some  future  date,  when  we  have  more  information  regard- 
ing the  proportion  of  cases  in  which  glandular  affection  of 
the  opposite  side  is  likely  to  occur. 

Case  II  was  also  of  a  highly  malignant  type  and  showed  an 
unusually  rapid  development.  Of  course,  it  is  too  soon  to 
say  what  the  final  outcome  of  this  case  will  be. 


LXXI. 

j 
TREATMENT   AFTER  THE   RADICAL   OPERATION 
FOR   CHRONIC    SUPPURATIVE 
FRONTAL  ANTRITIS.* 

By  Dr.  H.  Luc, 

PARIS. 

Innumerable  methods  of  operation  for  the  radical  cure 
of  chronic  suppuration  in  the  accessory  cavities  of  the  nasal 
fossae,  especially  the  maxillary  and  frontal  sinuses,  have 
had  their  day  in  recent  years.  It  is  only  fair  to  note  that 
a  goodly  number  of  these  pretended  ne^v  methods  were  char- 
acterized by  .  insignificant  modifications  of  former  methods. 
One  single  thought  seems  to  have  inspired  the  majority  of 
their  authors,  that  of  establishing  as  large  a  communication 
as  possible  between  the  nasal  cavity  and  the  suppurating  focus, 
after  freely  opening  and  carefully  disinfecting  the   latter. 

It  is  generally  agreed  nowadays  that  so  far  as  the  frontal 
sinus  is  concerned,  this  central  idea  has  been  ideally  real- 
ized by  the  method  of  Killian,  by  resection  of  the  ascending 
branch  of  the  maxilla  and  creating  directly  in  front  of  the  eth- 
moidal labyrinth  a  large  opening  which  permits  deep  de- 
struction of  the  latter,  and  enlargement  of  the  fronto-nasal 
communication  which  is  generally  insufficient,  under  normal 
conditions,  for  good  post-operative  drainage  of  a  frontal  sinus, 
no  matter  how  small. 

Killian  has  given  a  clear  description  of  his  method,  which 
has  been  reproduced  in  most  of  the  rhinologic  journals,  and 
which  it  has  been  possible  for  the  majority  of  us  to  practice 
successfully  upon  the  living  after  trial  upon  the  cadaver.  On 
the  other  hand,  I  believe  I  speak  for  a  number  of  my  col- 
leagues in  noting  the  hiatus  relative  to  the  post-operative 
care  demanded  by  the  operation.  In  this  respect,  those  of 
my  colleagues  who,  like  myself,  have  done  Killian's  opera- 
tion according  to  description,  have  been  driven  to  groping, 
correcting  from  one  operation  to  another-  the  imperfections 
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of  their  technic.  1  believe,  then,  that  I  am  doiiii;'  useful  work 
in  setting  forth  the  rules  of  procedure  which  I  have  acquired 
from  a  personal  experience  of  twenty  cases. 

I  will  suppose  that  the  operation  done  has  been  that  of 
Killian  (which  I  consider  really  the  best  and  most  likely  to 
avoid  postHDperative  accidents).  I  will  suppose  furthermore, 
that  the  operative  breach  has  been  proportionate  in  its  ex- 
tent to  that  of  the  frontal  sinus,  of  such  a  sort  that  none  of 
its  ramifications  have  escaped  curettage  and  disinfection,  and 
that  by  complete  resection  of  the  ethmoid  cells  a  communi- 
cation as  large  as  possible  has  been  established  between  the 
frontal  focus  and  the  nasal  fossa.  Also,  that  not  only  has 
the  resection  of  the  anterior  wall  been  carried  to  the  extreme 
superior  and  external  limits  of  the  bony  cavity,  but  that  care 
has  been  taken  to  avoid  the  subsequent  existence  of  any  angle 
of  bone  which  may  produce  ulceration  by  pressure  upon  the 
skin  carefully  applied  to  the  deep  osseous  cavity. 

With  these  precautions  the  patient  has  every  chance  of  a 
prompt  cure,  that  is  to  say,  in  three  or  four  weeks,  if  his 
frontal  sinus  does  not  conceal  any  prolongation  which  has  es- 
caped opening  and  cleaning,  and  if  no  ulterior  fault  has  been 
committed. 

Before  entering  upon  the  question  of  post-operative  care, 
other  matters  present  themselves :  Is  it  wise  to  tampon  and 
keep  the  sinus  tamponed  for  one  or  several  days  with  ab- 
sorbent gauze,  either  iodoformized  or  not?  May  we  or  should 
we  immediately  and  completely  suture  the  cutaneous  wound? 
As  for  the  first  question,  I  admit  having  adopted  up  to  the 
last  two  years  the  practice  of  tamponing  the  sinus  with 
iodoform  gauze,  introduced,  before  suture  of  the  wound,  into 
all  the  ramifications  of  the  sinus,  while  the  other  end  was 
carried  through  the  large  nasal  communication  to  the  nasal 
entrance.  Since  then,  being  desirous  of  simplifying  an  oper- 
ation so  long  and  complex  in  its  other  steps,  I  have  stopi)ed 
this  technical  detail  without  regret,  preferring  at  the  end  of 
the  operation  to  apply  the  skin  deeply  to  the  bony  walls  above 
the  orbital  arch  which  has  been  conserved.  It  appears  to  me 
that  real  benefit  to  the  patient  has  resulted  from  this  simpli- 
fication, and  he  is  thus  spared  the  pain  of  extracting  the 
drain  and  the  inconvenience  of  its  presence  in  the  nasal  fossa. 

More  delicate  to  trench  upon  is  the  question  of  immediately 
uniting  the  cutaneous  wound.     For  my  part,  I  have  always 
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done  it,  except  in  one  patient  in  whom  the  very  extraordinary 
dimensions  of  the  frontal  antrum  had  favored  a  recurrence 
from  retention,  an  accident  which  I  had  tried  to  avoid  at 
my  second  operation  by  keeping-  the  external  wound  open 
for  Several  days  by  a  large  drain.  After  the  visit  which  I 
made  that  same  year  to  Professor  Killian's  clinic,  and  after 
a  conversation  with  him  concerning  a  case  of  frontal  antritis 
complicated  with  infection  of  the  soft  parts  which  he  operated 
upon  in  my  presence,  I  was  rather  disposed  to  imitate  his 
example  in  similar  cases,  that  is  to  say,  not  to  suture  until 
after  twenty- four  or  forty-eight  hours,  during  which  the 
cavity  was  kept  packed  with  gauze.  I  imagine  that  in  such 
cases  a  moist  dressing  would  be  better  for  disinfection.  Kil- 
lian  thinks  that  this  precaution  is  the  best  means  of  avoid- 
ing post-operative  erysipelas.  In  fact,  I  recall  two  cases  of 
erysipelas  terminating  fatally  which  were  naturally  explained 
by  the  fact  that  immediate  suture  had  been  done  upon  the 
infected  skin  as  was  shown  by  edema  and  redness.  Aside 
from  this,  it  appears  to  me  very  advantageous  for  the  patient 
that,  the  moment  disinfection  is  complete  and  free  commu- 
nication with  the  nasal  fossa  is  created,  the  wound  should  be 
immediately  united. 

Suture  having  been  done,  the  indications  for  treatment  are 
limited  to  three,  as  follows:  (1)  To  take  the  rectal  tem- 
perature for  three  weeks,  morning  and  evening,  in  order  to 
avert  right  at  the  beginning  the  slightest  symptom  of  reten- 
tion. (2)  To  preserve  perfect  communication  between  the 
sinus  and  the  nasal  fossa.  (3)  To  promote  the  attachment 
of  the  skin  to  the  deep  bony  walls. 

In  the  great  majority  of  cases  when  Killian's  operation 
has  been  done  according  to  the  author's  rules,  there  results 
such  an  enlargement  of  the  fronto-nasal  duct  that  we  need 
hardly  fear  retention,  which  we  see  too  often  at  the  third 
week  after  the  so-called  Ogston-Luc  method.  Neverthe- 
less, it  is  indisputable  that  the  passage  in  question,  however 
large  it  may  appear  after  the  operation,  shows  after  a  few 
days  a  marked  tendency  to  contract.  This  circumstance,  to- 
gether with  the  peculiar  character  of  the  pathologic  post-oper- 
ative secretions  in  the  nasal  fossa,  generally  thick  and  tend- 
ing to  form  crusts,  explains  how  the  latter  may  at  any  time 
block  up  the  focus  and  be  an  obstacle  to  the  escape  of  pus. 
So  I  have  adopted  the  practice,  no  matter  how  few  the  crusts 
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may  be,  of  extracting  them  from  the  nasal  fossa  each  day 
by  means  of  a  special  long  forceps.  Then  with  a  cotton 
carrier  with  a  curved  end,  the  concavity  being  directed  above 
and  forward,  and  the  swab  impregnated  with  hydrogen 
dioxid,  or  an  iodized  solution,  I  sweep  it  without  viorcnce 
through  the  fronto-nasal  tract  which  is  generally  easy  to  dis- 
tinguish. In  this  manner  its  permeability  is  absolutely  as- 
sured. On  the  other  hand,  I  disapprove  of  every  sort  of 
lavage  which  might  result  in  infecting  the  newly  sutured  skin 
wound.  I  advise  the  patient,  also,  not  to  blow  his  nose  ex- 
cept with  moderate  effort,  in  order  to  avoid  distension  and 
infiltration  with  air  of  the  soft  parts  which  are  not  yet  firmly 
united  over  the  breach.  Finally,  it  has  seemed  to  me  use- 
ful, as  soon  as  the  crusts  begin  to  form  in  the  nasal  fossa, 
to  have  the  patient  use  a  mentholated  spray  several  tinies  fl  lily 
to  soften  the  pathologic  accumulations  and  aid  their  expulsion. 
However  small  the  frontal  antrum  may  be,  requiring  a  cor- 
responding resection  of  its  anterior  wall,  it  is  usual,  if  the 
operation  is  successful,  for  a  slight  depression  to  appear  over 
the  wound  between  the  second  and  iourth  week.  This  de- 
pression becomes  more  accentuated  subsequently  as  the  path- 
ologic secretions  diminish  and  the  scar  tissue  develops  which 
tends  to  unite  the  skin  with  the  depths  of  the  bony  cavity. 
My  experience  has  taught  me  to  consider  this  depression  as 
an  excellent  sign  of  cure.  Although  its  formation  is  often 
the  spontaneous  result  of  cicatrization,  as  I  have  just  said, 
I  believe  it  is  advantageous  to  favor  its  appearance,  to  fish 
for  it  so  to  speak,  by  exerting  slight  compression  beginning 
with  the  first  dressing,  over  the  opening,  by  means  of  gauze 
pledgets  piled  upon  each  other  and  corresponding  as  nearly 
as  possible  to  the  size  of  the  breach.  Care  should  be  taken 
in  applying  the  elastic  bandage  to  make  the  turns  from  above 
downward  so  as  to  force  the  contents  into  the  nasal  fossa 
and  not  shut  them  up  inside.  Besides,  the  pressure  of  the 
bandage  should  be  very  moderate,  especially  if  the  bone  bor- 
ders have  not  been  carefully  smoothed.  In  fact,  I  hav-  had 
occasion  to  observe  several  times  in  these  conditions  the  ap- 
pearance of  phlyctenules  followed  by  ulceration  of  t!ie  skin 
and  evidently  due  to  compression  against  the  borders  men- 
tioned, perhaps  also  favored  by  section  of  the  cutaneous  fila- 
ments of  the  frontal  nerve  thus  predisposing  the  area  to 
trophic    troubles.     I    have    adopted    the    practice    of    keep- 
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ing  on  the  compressive  bandage  for  a  month  after  operation, 
both  to  protect  the  region  from  trauma  and  to  avoid  the  risk 
of  distension  of  the  sinus  with  air  from  intemperate  efforts 
to  blow  the  nose.  I  am  also  careful  to  renew  it  often,  in 
order  to  watch  the  progress  of  skin  attachment  and  to  avoid 
the  above  mentioned  inconveniences  of  exaggerated  pres- 
sure. 

In  the  great  majority  of  cases,  when  the  operation  has  been 
well  done,  that  is  to  say,  when  it  has  fulfilled  the  double  in- 
dication of  completely  disinfecting  the  fronto-ethmoidal 
focus  and  creating  a  free  fronto-nasal  channel,  and  the  sub- 
sequent maintenance  of  this  channel,  complete  cure  is  at- 
tained in  about  one  month.  Thereafter,  the  frontal  bandage 
becomes  useless,  and  the  patient  requires  less  and  less  care. 


LXXIL 

HOW  FAR  ARE  ABNORMALITIES   OF  THE  NASAL 

SEPTUM  RESPONSIBLE    FOR  MAL-FUNCTION 

OF  THE  NOSE? 

By  Henry  L.  Swain,  M.  D., 

professor  of  laryngology  and  otology  in  yale  university. 

new  haven. 

It  is  well-nigh  axiomatic,  an  aphorism,  that  if  a  person  re- 
ceived 'the  divine  heritage  of  an  anatomically  and  physiologic- 
ally perfect  nose  and  always  lived  a  perfectly  ordered  life  ever 
after,  he.  or  more  presumably  she,  would  never  suffer  from 
catarrh,  using  the  word  as  a  generic  term  for  nasal  disease. 
With  a  perfect  and  perfectly  functioning  nose  very  little  or 
no  throat  disease  would  exist,  unless  of  tonsillar  (lymphoid) 
origin  or  arising  from  systemic  conditions.  Assuming  that 
germs  existed  coeval  with  man's  origin,  if  not  before,  man 
is  a  mere  incident  to  their  career.  They  are  parasites ;  man, 
the  host  or  domicile.  In  ages  past  certain  races  of  men 
may  have  been  worn  out  for  the  use  of  some  kinds  of  germs, 
so  these  last  underwent  certain  changes  which  enabled  them 
to  still  do  business  with  the  genus  Homo  sapiens.  Of  these 
acquired  characteristics,  some  remained  and,  by  the  aid  of 
these,  various  races  of  germs  have  been  perpetuated,  so  that 
we  now  have  big  and  little,  aerobic  and  anaerobic,  capsulated 
and  plain,  crooked  and  straight,  intercellular  and  free,  cocci 
and  bacilli.  The  cells  of  man  have  no  sooner  learned  to  repel 
one  of  the  kinds  than  a  new  horde  with  different  habits  and 
desires  swoop  down  upon  them,  and  new  protections  must 
be  erected,  new  defences  established. 

Inasmuch  as  it  would  be  obviously  a  poor  plan  for  either 
man  or  animal  to  always  rely  upon  the  ability  of  the  cells 
to  cope  with  the  germs  and  thus  repel  disease,  gross  methods 
of  protection  have  always  existed  and  are  first  used,  and  it 
is  only  on  the  failure  of  these  that  work  is  demanded  of  the 
cells  themselves.  Sneezing  is  perhaps  the  first  method  which 
is  in  use  among  animals  to  protect  them  against  foreign  mat- 
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ter  which  has  entered  the  nostril,  and  from  their  sensitive 
mucous  membranes  the  sHghtest  irritant  is  immediately  ex- 
pedited, and  sneeze  follows  sneeze  until  removal  is  accom- 
plished. When  exercising  or  otherwise  more  liable  to  get 
floating  matter  into  the  nose,  the  dog,  for  example,  breathes 
through  the  mouth,  so  that  nothing  may  interfere  with  the 
important  function  of  scent.  In  man  and  most  animals,  the 
sneeze  is  followed  by  a  flow  of  fluid,  usually  free  from  mucus, 
which  in  man  represents  not  always  a  secretion  from  the 
glands  in  the  nose,  but  rather  a  transudation  through  the  cell 
interspaces  in  addition  to  the  flow  from  the  lachrymal  glands. 
Man  helps  the  cleansing  or  removal  by  voluntary  act  of  blow- 
ing the  nose  or  snuffing  back  into  the  throat,  followed  by 
hawking.  By  these  gross  means,  gross  or  macroscopic  irri- 
tations when  present  are  removed.  Smaller  or  microscopic 
particles  which  are  floating  in  the  air  are  first  held  up  by 
the  small  hairs  which  grow  more  or  less  profusely  at  the  en- 
tance  of  the  nose.  These,  especially  when  moist,  must  act 
as  an  effective  sieve.  Whether  there  is  anything  providen- 
tial in  the  fact  that  the  older  one  grows  the  more  abundant 
these  hairs  appear  to  be,  is  a  matter  for  conjecture.  Beyond 
the  openings  the  mechanism  of  the  perfect  nose  is  admira- 
ble ;  divided  by  a  septum  in  two  equal  parts,  each  with  its 
subdivisions  of  the  space  into  convoluted  tubes  or  fossae, 
bringing  a  large  surface  upon  which  to  deposit  the  floating 
particles  as  well  as  a  greater  radiating  equivalent  in  carry- 
ing out  the  physiologic  functions  of  warming  and  moisten- 
ing the  air.  This  subdivision  into  two  equal  sides  and  these 
again  into  tubes  or  gutters  is  essential  also  for  good  cleans- 
ing by  blowing,  as  we  often  learn  to  our  sorrow  in  atrophic 
and  diseased  or  deformed  conditions.  The  general  trend  of 
the  passages  is  downwards  as  well  as  backwards  when  the 
head  is  erect,  hence  exuded  fluid,  as  from  irritation,  tends 
of  itself  to  wash  the  foreign  matter  down  and  out  of  the 
nose — to  the  front  largely  by  blowing,  to  the  rear  by  gravity. 
All  this  is  aided  by  the  ciliated  epithelium  in  certain  parts, 
the  ciliae  working  in  a  general  way  backwards  and  down- 
wards, helping  very  much,  in  my  judgment,  in  preventing 
that  prolonged  sojourn  of  finely  divided  matter,  whether 
active  or  not,  which  results  dcleteriously  to  the  exposed  parts. 
A  further  aid  comes  when  by  the  swelling  due  to  the  erectile 
tissue  the  tubular  passages  become  smaller,  making  the  cleans- 
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ing,  when  continuity  is  uninterrupted,  from  any  given  effort 
easy.  The  passage  of  a  large  quantity  of  air  through  a 
smaller  tube  gives  greater  frictional  (cleansing)  possibilities 
than  when  the  same  amount  of  air  with  equal  velocity 
traverses  a  larger  space.  So  it  transpires  that  the  gross  ana- 
tomic arrangement  serves  well  to  stop  within  the  nose  float- 
ing bodies,  and  the  parts  most  liable  to  thus  bear  the  burden 
and  heat  of  the  day  are  the  anterior  end  of  the  middle  turb- 
inate and  the  inferior  to  a  lesser  degree.  These  project  from 
the  side  of  the  nose  where  the  currents  of  air  must  swirl 
past  them  with  many  an  eddy  as  they  stand  boldly  forth  to 
stem  the  tide. 

Now,  allow  that  on  the  wings  of  a  mighty  inspiration  float- 
ing matter  has  been  wafted  through  the  nose.  The  part- 
icles in  the  middle  of  the  stream  surge  along  until  the  cur- 
rent turns  downward  toward  the  larynx.  Those  with  the 
greatest  centrifugal  inertia  are  thrown  directly  upon  the  pos- 
terior pharyngeal  wall.  Covering  this  whole  posterior  sur- 
face, where  there  is  little  or  no  ciliated  epithelium,  there  is 
a  protective  layer  of  mucous  secretion  which  immediately 
enmeshes  anything  which  lands  upon  it.  Gravity  and  fresh 
secretion  soon  expedite  such  detained  matter  downwards  and 
out.  So  all  kinds  of  dust  must  run  the  gauntlet  ere  they 
get  into  the  larynx  and  trachea,  and,  although  much  gets 
through  safely  without  let  or  hindrance,  still  the  protective 
apparatus  does  lessen  the  danger  by  the  peculiar  construc- 
tion of  the  parts. 

But  how  about  the  microscopic  particles,  the  subtle  germ 

•  whose  entrance  is  not  heralded  by  any  such  cataclysm  as  the 
violent  sneeze?  The  entrance  may  take  place  in  the  dead 
of  night,  and  only  the  ever  watchful  epithelial  or  endothelial 
cell  by  chemotactic  sense  or  electric  thrill  learns  that  the  in- 

.  vader  is  at  hand. 

When  the  sentinel  gives  the  alarm  immediately  the  leu- 
cocyte, with  phagocytic  appetite,  sallies  through  the  portals, 
and  with  his  exit  from  vessel  and  tissue  more  of  his  kind 
are  hurried  to  the  front,  more  blood  comes  to  the  vessels, 
they  passively  stretch,  capillary  congestion  and  venous  stasis 
allow  the  passage  of  the  white  cells  and  serum  into  the  tis- 
sue, the  whole  membrane  sw^ells,  mucous  glands  pour  forth 
abundant  mucus,  contacts  are  established  between  adjacent 
areas,   sneezing  again   results,   either   from   mere   contact    or 
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from  fluids  running  down  between  surfaces  not  absolutely 
touching,  and  the  fight  is  on. 

This  considers  merely  the  nasal  mucosa,  not  the  tonsils. 
Here  the  process  is  so  different  that  another  figure  must  be 
used.  That  we  do  not  oftener  have  nasal  invasions  comes 
from  the  mechanical  action  of  the  normal  ciliated  epithelium. 
The  removal  is  aided  by  the  fact  that  serous  fluids  con- 
stantly present  on  the  surfaces  have  a  deterrent  effect  on 
germ  growth  if  not  actual  germicidal  action.  Life  is  not 
easy  for  the  germ,  and  unless  it  is  midway  in  the  stream  of 
air  and  strikes  no  hindrance  on  its  way  to  the  trachea,  the 
convoluted  surface  of  the  nose  catches  it,  usually  to  its  death. 

Whether  as  in  adults,  upon  the  broad  arched  roof,  or  as 
in  children,  on  the  shallower  and  more  sloping  vault,  if  the 
germ  is  caught  upon  the  posterior  pharyngeal  wall,  it  meets 
lymphoid  tissue,  and  here  lies  the  most  active  of  the  repellent 
forces  of  the  upper  air  passages.  Immediately  beneath  the 
epithelial  layer,  which  is  of  the  flatter,  squamous  type,  and 
even  between  the  cells  themselves,  lie  thousands  of  potential 
leucocytes  capable  of  amebic  motion,  and  although  the  lymph- 
oid tissue  really  is  but  a  modified  lymph  node,  still  within 
its  outer  walls  of  epithelium  He  a  vast  army  of  rapacious 
phagocytes  which  rise  in  wrath  and  indignation  to  combat 
with  the  invading  hosts.  So  here  again  the  unlucky  germs 
when,  by  their  very  speed,  they  are  carried  past  the  outworks 
of  the  nose  find   defenders  present  and  usually  perish. 

Thus  it  is  reasoned  that  the  anatomic  arrangement  of  the 
nose  is  such  that,  by  the  free  flowing  of  mucus,  the  motion 
of  the  ciliated  cells,  and  the  general  trend  downwards  and 
backwards  of  the  passage  allowing  the  protecting  fluids  more 
easily  to  accomplish  their  cleansing,  it  actually  tends  to  re- 
move all  inorganic  and  insoluble  matter  and  to  thwart  the 
prolonged  resting  of  the  living  and  active  substances.  The 
chemical  or  phagocytic  destruction  of  living  organisms  falls 
upon  the  cells  by  the  failure  of  removal  by  these  previously 
mentioned  means. 

Several  ways  exist  naturally  to  render  the  protective  sys- 
tem useless.  First,  the  grosser  methods  are  rendered  impos- 
sible by  deformities  of  the  skeleton  of  the  nose,  rendering 
ready  cleansing  by  sneezing  and  blowing  and  the  free  down- 
ward flow  of  fluids  practically  impossible.  Here  is  a  chance 
of   which   the   invaders   readily  avail    themselves.      Skulking 
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back  of  a  large  exostosis,  they  evoke  secretions  which  re- 
main in  situ,  producing-  a  splendid  breeding  ground  for  the 
germs,  warm,  snug  and  nutritious,  and  hundreds,  yes  thou- 
sands, are  bred  where  one  attacked  at  the  beginning,  and 
their  very  numbers  overcome  the  cell  defenders  in  that  little 
area,  resulting  in  an  acute  rhinitis.  Mayhap  an  artificial 
cleanser  might  have  removed  the  intruders,  but  natural  meth- 
ods failed  because  of  unnatural  conditions.  The  cells  were 
all  healthy  perhaps,  but  the  odds  against  them  in  a  limited 
area  were  too  great. 

The  protective  organization  depends  again  on  the  itegrity 
of  the  outer  wall,  the  eplithelial  layer.  Suppose  through  in- 
jury some  considerable  area  of  ciliated  epithelium  is  dead,  or 
through  great  debility  or  perhaps  through  prolonged  expos- 
ure to  great  cold,  chemical  irritation  or  dry  heat,  the  actual 
activity  of  all  the  ciliated  epithelium  in  the  nose  should  be 
reduced  to  the  minimum,  or  even  inhibited  for  a  time.  Then 
how  easily  could  the  hardy  germ  work  in  past  the  outer 
wall    "while   yet   they    slept   who   should   protect."  Under 

such  conditions,  or  those  of  profound  systemic  depression, 
the  activity  of  not  only  the  ciliated  epithelium  but  also  the 
appetites  of  the  usually  voracious  phagocytes  might  be  re- 
duced so  that  again  the  germ  might  get  in  beyond  the  out- 
works. Such  or  other  conditions  of  the  system  might  pro- 
duce a  different  serum,  might  modify  the  amount  of  fluid 
actually  running  into  the  nose,  or  might  add  more  or  alter- 
ed mucus  in  which  germs  would  actually  thrive.  These  are 
but  a  few  of  the  suggestions  which  rush  to  one's  mind  where- 
by the  outworks  and  defences  of  the  nasal  tract  may.  so  to 
speak,  be  rushed  and  stormed,  and  thus  the  disease  become 
systemic  because  the  germ  has  lived  to  perpetuate  its  kind 
owing  to  lack  of  or  imperfect  cell-guard. 

Wc  have  considered  macroscopic  and  microscopic  forms 
of  invasion  and  the  means  of  protection  against  them.  What 
shall  we  sa\  at  this  juncture  of  the  yet  subtler  irritations, 
chemical,  electric,  we  know  not  what,  which  are  only  appar- 
ent to  the  hyperesthetic  cells  of  the  susceptible,  when  they 
react  to  the  immeasurably  small  particles  proceeding  from  hay 
or  flowers,  from  the  horse  or  from  the  cat,  or  from  a  special 
brand  of  feathers,  or  even  the  odor  of  perfume,  as  musk? 
How  intangible  is  such  an  emanation ;  as  easy  to  grasp  as  an 
atom,  as  easv  to  sec  as  an  ion.  as  easv  to  understand  as  the 
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mysteries  of  Providence,  unless,  forsooth,  you  are  cursed  with  . 
the  responsive  cells,  and  then  all  is  so  different.  How  ex- 
cruciating the  irritation,  how  obvious  the  tears,  how  abject 
the  victim,  until  he  feels  sure  that  he  represents  the  torments 
of  the  evil  one.  These,  by  all  other  means  imperceptible 
forces,  make  themselves  as  evident  to  the  victim  as  to  an- 
other would  be  a  dose  of  red  pepper  in  the  nostrils,  and  it 
seems  to  me  the  conditions  are  absolutely  parallel.  •  What  an 
explosion  of  all  the  repellent  forces  we  have  considered  takes 
place  in  both  instances — sneezing,  blowing,  floods  of  serum 
and  tears,  even  of  mucus ;  what  redness  is  evoked,  what 
stoppage  in  the  nostrils,  all  to  rid  the  membrane  of  the  irri- 
tant. The  protective  system  is  again  trying  to  do  its  allotted 
work,  and  yet  how  infinitesimal  the  particle,  how  attenuated 
the  influence,  how  it  must  be  reduced  to  the  utmost  refinement 
of  chemotaxis  in  order  correctly  to  estimate  what  it  means. 
If  the  unsusceptible  are.  on  the  one  hand,  so  irresponsive, 
and  the  susceptible  so  abjectly  enthralled,  must  there  not  be 
great  differences  in  the  characteristics  of  the  cells  themselves? 
And  if  of  these  in  the  nose,  may  there  not  be  also  similar  dif- 
ferences in  many  other  cells  of  the  body?  Is  it  not  analo- 
gous— but  equally  mysterious — ^to  the  differences  which  must 
exist  in  the  cells  of  the  gray  matter  of  a  Huxley  or  a  Kelvin 
as  compared  with  those  of  an  imbecile  or  an  idiot?  Nor 
does  this  problem  present  one  whit  greater  difficulties  than 
to  understand  how  the  nerve  endings  in  the  dog's  nose  dis- 
cover to  him  his  master's  footsteps  among  those  of  a  mul- 
titude, or  lead  the  unerring  bloodhound  straight  to  his  vic- 
tim. Ponder  as  we  may  on  these  wondrous  powers,  another 
problem  confronts  us  of  equal  difficulty.  Solve  it.  and  you 
have  the  key  to  all  physiologic  phenomena — yes,  the  keys  of 
life  and  death  are  in  your  hand.  How  do  the  ever  watchful 
epithelial  or  phagocytic  white  cells  know  that  disease  germs 
are  present — distinguishing  as  they  apparently  do  between 
inert  matter  which  they  allow  to  pass,  harmless  living  mat- 
ter which  they  allow  to  remain,  and  pathogenic  germs  which 
they  endeavor  to  destroy?  By  what  alchemy  is  the  whole 
system  aroused  as  the  grippe  germ  begins  work  in  our  bodies? 
By  what  charm  does  the  meningococcus  reduce  the  guard 
at  the  front,  pass  in,  and,  having  massed  his  army  within  the 
gates,  in  a  moment,  the  twinkling  of  an  eye,  the  victim  lapses 
into  unconsciousness,  perhaps  never  to  awaken?     And  yet  our 
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daily  walk  and  perpetuity  depend  upon  the  vigilance,  dis- 
cretion and  discrimination  of  a  few  cells.  How  little  then 
must  it  take  to  disturb  the  happy  equilibrium  of  decay  and 
restitution  which  we  call  health;  how  little  to  knock  out  our 
protective  system.  And  yet  this  is  only  the  beginning  of  the 
problem. 

From  repeated  acute  attacks  of  rhinitis  come  chronic 
catarrhs.  The  existence  of  chronic  catarrhs  makes  us  sus- 
ceptible to  renewed  acute  attacks,  and  so  the  endless  chain 
of  cause  and  effect  and  effect  becoming  cause  brings  about 
chronic  inflammation  within  the  nose.  The  mere  hyperplasia 
of  repeated  attacks  of  acute  rhinitis  is  succeeded  by  hyper- 
trophy, leads  on  the  one  hand  to  atrophy  and  on  the  other 
to  edematous  conditions  and  polyps,  and  both  lead  in  the  end 
to  bone  changes.  Then  we  have  the  gross  effects  seen  in 
the  operating  room  of  the  surgeon  and  in  the  deadhouse. 

In  all  these  cases  something  defeated  the  plan  of  nature 
and  the  nose  has  ceased  to  be  a  perfect  and  perfectly  func- 
tioning organ ;  in  fact,  it  has  become,  instead  of  a  safeguard, 
a  menace  to  the  health.  Instead  of  cleansing  and  freeing  it- 
self of  germs,  it  harbors  them.  Instead  of  secreting  a  fluid 
detrimental  to  germs,  it  serves  up  a  most  nutritious  pabulum 
for  their  use.  Instead  of  breathing  pure  air  in  open  pro- 
test to  sedition,  it  closes  a  nostril,  and,  granting  to  certain 
applicants  the  seclusion  of  private  apartments,  an  antrum  or 
a  frontal  sinus  cultivates  as  pure  and  virulent  a  culture  of 
a  select  breed  of  coccus  as  ever  graced  a  laboratory  incubator. 
Surely  something  has  happened  to  disturb  the  order  of  nature, 
and  it  has  been  the  habit  of  the  rhinologist,  either  by  open 
assertion  or  tacitly  because  of  his  unvar3^ing  practice,  to  lay 
the  burden  of  all  of  this  pathological  change  and  disturbance 
of  function  when  of  a  chronic  nature  to  the  septum,  the  err- 
ing brother  upon  whose  shoulders  as  upon  a  scapegoat  is  igno- 
miniously  loaded  all  the  blame  for  all  that  has  happened.  And 
never  has  a  defender  arisen  for  the  poor  helpless  victim.  Con- 
demned without  a  hearing,  and  if  but  to  a  decent  death,  how 
differently  might  we  review  the  past!  The  utmost  refine- 
ment of  savage  butchery  pales  into  sordid  insignificance  when 
the  detailed  sufferings  of  the  nasal  septum  are  spread  be- 
fore us. 

Notwithstanding,  however,  the  most  unprecedented  activity 
on   the  part  of  the  profession,   during  the    last     twenty-five 
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years,  there  have  lived  and  died  at  a  ripe  old  age  in  every 
community  a  few  inimntilated  persons.  These  have  passed 
to  the  great  beyond  from  reasons  incident  to  senility  or  from 
accident  or  from  disease  of  other  parts  of  the  body,  having" 
never  suffered  from  impairment  of  hearing  other  than  pres- 
byakousis  or  any  other  so-called  catarrhal  diflficulty  which 
caused  them  to  become  the  legitimate  prey  of  the  specialist, 
and  yet  they  have  harbored  from  their  earliest  infancy  more 
or  less  crooked  septa  which  they  inherited  as  a  result  of 
facial  asymmetry,  these  irregularities  exaggerated  by  the  ac- 
cidents of  disease,  neglect  of  teeth  and  trauma  in  youth,  so 
that  they  have  possessed  through  years  as  grossly  misshapen 
septa  as  it  has  ever  been  our  fortune  to  hack  and  hew  into 
the  semblance  of  orthodox  uprightness.  And  when  we  think, 
on  the  other  hand,  how  rarely  there  ever  is  a  straight  septum, 
should  we  not  be  made  to  w-onder,  if  our  premises  are  correct, 
why  anyone  ever  escapes  with  two  good  ears  and  a  healthy 
pharynx  ? 

And  while  we  are  on  the  point,  have  we  not  all  got  the 
septum  habit,  the  habit  of  doing  something  to  the  septum  so 
much  as  a  routine  that  we  feel  that  we  have  almost  been  der- 
elict in  our  duty  by  the  patient  who  applies  for  treatment 
of  his  nasal  catarrh  if  we  have  not  vigorously  attacked  the 
dividing  wall  of  his  nose?  What  has  been  the  method  of 
reasoning?  Are  we  correctly  understood  when  we  are  ac- 
credited with  believing  that  the  deviations  of  the  septum  from 
the  straight  and  perpendicular  are  of  such  immense 
importance?  We  as  members  of  this  association  and 
in  our  work  as  clinicians  and  teachers  in  medical  colleges 
have  certainly  given  the  impression  that  the  origin  of  the  path- 
ologic conditions  known  as  chronic  catarrh  is  to  be  traced  in 
man  to  the  disturbance  of  the  function  of  the  nose  which 
results  when  the  septum  bends  to  either  one  side  or  the  other, 
causing  narrowing,  pressure  and  lack  of  proper  aeratio'v 
It  has  been  usually  reasoned  that  an  exostosis,  for  exan,- 
ple,  which  projects  from  the  septum  far  over  toward  the 
lateral  wall,  must  interfere  with  the  function  of  the  nose 
in  three  or  four  ways.  First,  the  air  could  not  with  proper 
freedom  pass  through  the  nose ;  the  whole  stream  of  air  must 
be  turned  one  way  or  the  other  or  divided  by  it.  Second, 
it  interferes  with  cleansing  the  nose  by  blowing.  Third,  it 
presses  upon  the  mucous  membrane  of  the  turbinates  when 
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these  swell,  as  in  the  ordinary  physiolo.2:ic  ebb  and  flow  of 
the  blood  in  the  nostrils  or  when  irritated  or  inflamed.  This 
constant  condition  of  greater  or  less  pressure  interferes  with 
the  proper  circulation  in  the  membrane.  It  interferes  with 
the  cleansing.  It  interferes  with  the  work  of  the  protective 
system.  It  affords  a  chance  for  the  retention  of  discharge. 
This  disch:rge  when  retained  may  become  fetid  and  irritat- 
ing, may  destroy  ciliated  epithelium  by  drying  or  by  the  vir 
ulence  of  the  germs  which  are  in  culture  in  the  fluid  secre- 
tion. The  dictum  goes  forth :  as  it  can  bear  nothing  but  ill 
fruit,  "Cut  it  down,  why  cumbereth  it  the  septum?"  Cer- 
tainly with  this  view  our  attitude  seems,  in  the  light  of  the 
present-day  conception,  perfectly  rational,  perfectly  proper. 
In  a  marked  instance  of  this  description  as  in  a  m;  rked  in- 
stance where  the  septum  is  bent  so  as  to  actually  interfere 
with  breathing,  there  can  be  no  argument  against  ridding  the 
host  of  such  abnormalities  and  the  difficulties  resulting  there- 
from. It  remains  therefore,  if  these  premises  are  accepted  as 
correct,  to  accomplish  this  by  as  mild  measures,  with  as  little 
destruction  of  normal  epithelium,  and  with  as  good  preserva- 
tion of  the  normal  anatomical  construction  of  the  parts  as 
possible. 

I  certainly  cannot  make  it  seem  right  to  remove  turbinate 
tissue  when  it  is  an  exostosis  of  the  septum  which  is  at  fault. 
It  may  be  easier,  but  it  is  not  logical.  Neither  can  I  make  it 
seem  right  to  remove  turbinal  tissue  when  what  is  needed  is 
to  make  a  crooked  sejitum  straighter.  Especially  to-day,  when 
submucous  resection  in  conservative  hands  seems  so  success- 
ful, there  is  no  good  reason  for  halting  in  one's  duty. 

And  yet,  when  we  come  to  look  back  over  twenty  or  tw  enty- 
five  years  of  work,  to  follow  up  the  cases  wherein  we  have 
done  all  these  things  by  what  at  the  time  seemed  to  be  the 
best  method,  has  the  catarrh  th:  t  we  seemed  at  first  to  re- 
lieve always  remained  permanently  benefited?  When  we 
have  done  our  best  sometimes  to  straighten  a  septem  and  re- 
move a  spur,  have  we  not  merely  improved  conditions  and 
not  completely  relieved,  and  are  we  not  compelled  mmy  times 
after  our  utmost  endeavors  to  cure  great  deformities  to  leave 
the  i)atient's  septum  in  a  condition  in  which  he  is  no  better 
off  than  another  unoperated  patient  who  comes  with  a  most 
atrocious  catarrh  ?  Do  we  not  fall  into  the  habit  of  laying  the 
whole  catarrh  to  this   slight  bend,   which   is  no   worse  than 
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the  best  result  we  could  obtain  in  the  other  case,  and  have 
we  not  operated  many  times  on  these  lesser  curves,  follow- 
ing out  the  idea  almost  from  force  of  habit?  And  then  do 
we  not,  if  we  see  these  patients  years  afterwards,  find  that 
they  again  have  the  hypertrophies,  again  have  the  frequent 
colds,  again  have  the  catarrhal  dropping?  Perhaps  the  polyps 
have  returned  and  mayhap  the  sinusitis.  We  have  in  each 
of  these  instances  gone  to  the  full  extent  of  what  was  need- 
ed in  reforming  the  septum,  and  yet,  in  spite  of  these  radical 
measures,  again  the  catarrh  recurs. 

This  must  mean,  then,  that  it  requires  something  more  than 
the  bent  septum  to  produce  catarrh,  and  the  question  naturally 
arises:  Is  it  not  in  the  life  that  we  of  the  present  day  are 
compelled  to  lead?  The  dust,  confined,  narrow  apartments, 
the  dry  heat,  the  late  hours,  the  busy  work,  all  contribute  to 
a  condition  of  nose  and  body  v.'hich  causes  a-  catarrh  to  re- 
turn which,  while  the  patient  was  directly  under  our  care, 
certainly  improved.  These  latter  thoughts  have  been  forced 
upon  me  in  the  last  few  years  as,  looking  back  over  a  con- 
siderable period  of  active  work,  I  have  been  forced  to  be- 
lieve that  the  septum  alone  is  not  responsible  for  all  that  we 
have  placed  upon  it. 

Since  beginning  the  series  of  papers  which  I  have  presented 
to  the  Association  in  the  last  few  years,  when  the  relation  of 
the  arch  of  the  palate  to  the  septum  was  studied,  I  have  made 
it  the  invariable  rule  with  every  patient  who  came  in  to  ex- 
amine the  septum  and  to  find  out  the  amount  of  catarrhal  dif- 
ficulty existing,  questioning  the  patients  who  came  to  me  about 
other  matters,  not  -conscious  of  any  catarrh,  inquiring  as  to 
the  amount  of  catarrh  present  at  the  time  the  patient  came  as 
compared  with  the  years  and  years  during  which  he  must  have 
had  a  crooked  septum.  I  find  that  it  is  certainly  possible  for 
crooked  septa  to  exist  in  healthy  individuals  who  lead  well- 
ordered  lives  without  ever  producing  noticeable  catarrh.  Sec- 
ondly, that  we  can  bring  the  septum  into  subjection,  straighten 
it,  plane  it  down,  smooth  it  off,  and  still  colds  and  frequently 
repeated  annual  catarrhs  continue,  while  sinusitis  is  brought 
about  in  spite  of  it  all.  Unless  the  life  of  the  patient  is  changed 
in  some  way  or  his  constitutional  conditions  modified,  hyper- 
trophy will  again  return,  and  it  seems  to  mc  that  we  have  fallen 
far  short  of  our  duty  by  our  patient  if  we  simply  correct  the 
errors  of  the  septum  and  cauterize  the  turbinates.     Ought  we 
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not  then,  as  we  present  various  ideas  to  the  1)u1jHc.  to  ris^ht  the 
impression  which  has  i^one  abroad,  thanks  to  our  own  faulty 
presentation  it  may  be,  that  a  rhinologist  when  he  is  not  open- 
\uij^  a  sinus  is  merely  the  carpenter  of  the  septum  ? 

Certainly,  having  in  mind  the  protective  apparatus  alone,  we 
should  bestir  ourselves,  take  into  our  confidence  if  necessary 
the  family  physician,  investigate  into  the  life  the  patient  is  lead- 
ing, into  the  finer  details  of  every-day  occurrences,  to  search 
out  a  method  that  shall  have  the  wider,  broader  possibilities  of 
therapy  in  mind  rather  than  to  confine  ourselves  so  strictly 
within  the  narrow  quarters  of  the  nose  and  limit  our  endeavors 
to  such  stunted  conceptions. 


LXXIII. 

SKIAGRAPHY  IN  THE  DIAGNOSIS  OF  FRONTAL 
SINUSITIS. 

Bv  \V.  A.  Cirisiioi.M,  M.  D., 

NEW   YORK. 

At  the  meeting'  of  the  Eastern  Section  of  the  American  Lar- 
yngological,  Rhinological  and  Otological  Society,  February, 
1905,  Dr.  C.  G.  Coakley  read  a  paper  on  the  above  mentioned 
sul)ject.  Basing  his  observations  on  forty- four  skiagraphs 
which  he  had  taken  up  to  that  time,  he  arrived  at  certain  con- 
chisions.  One  of  these  (the  third)  was  as  follows  (Annals 
oi"  Otology,  Riiinology  and  Laryngology,  March,  1905)  : 

"In  all  cases  of  unilateral  disease  of  the  frontal  sinus,  veri- 
fied by  operation,  we  have  observed  a  cloudiness  in  part  or  all 
of  the  area  occupied  by  the  sinus,  and  an  indistinctness  in  the 
outline  of  the  cavity  when  compared  with  the  opposite  or 
healthy  side." 

In  its  account  of  a  discussion  on  the  same  subject  at  the 
Annual  Meeting  of  the  Association  in  June,  1905,  the  October 
number  of  the  Laryngoscope,  page  810,  reports  a  distinguished 
member  as  expressing  the  following  views : 

"In  regard  to  skiagraphy  he  said  it  was  a  very  beautiful  and 
instructive  method  of  demonstrating  the  size  of  the  frontal 
sinuses  and  their  relation  to  one  another,  but  he  doubted  the 
statement  made  by  one  of  the  speakers  that  it  showed  diseased 
conditions  of  the  sinuses.  He  did  not  believe  that  the  X-rays 
demonstrated  the  diseased  sinuses  in  any  way,  shape  or  man- 
ner." 

By  the  introduction  of  some  skiagraphic  prints  later  on,  I 
shall  endeavor  to  show  that  this  is  an  erroneous  opinic^n,  which, 
I  believe,  could  be  arrived  at  only  l)y  studying  an  insufficient 
number  of  plates,  or  those  that  were  inferior.  In  unilateral 
disease  of  the  sinus,  good  plates  show  in  varying  degree,  the 
characteristic   differences   specified   in   the   first   quoted  paper. 

The  reason  why  the  normal  and  diseased  sinuses  should 
]>rcscnt  different  appearances  in  the  plate  had  not  been  defi- 


080  SKIAGRAPHY  IN  FRONTAL  SINUSlTlS. 

nitely  determined.  Increased  thickening  of  the  mucous  mem- 
brane, fluid  contained  in  the  cavity,  changes  in  the  bone,  were 
all  advanced  as  possible  causes.  The  following  experiments 
and  deductions  are  the  result  of  Dr.  Coakley's  suggestions  to 
me  that  I  try  to  determine  the  cause. 

As  I  knew  little  or  nothing  about  X-ray  work,  I  applied  to 
Dr.  E.  W.  Caldwell,  Director  of  the  X-ray  Laboratory  at  the 
University  and  Bellevue  Hospital  Medical  College,  for  assist- 
ance. He  kindly  complied  and  to  his  skill  I  attribute  any  suc- 
cess that  may  have  attended  our  efforts. 

Mucous  membrane  was  the  subject  of  our  first  investigation. 
We  desired  to  ascertain  whether  the  shadow  cast  by  a  moist 
membrane  diflfered  from  that  of  a  membrane  which  had  been 
previously  dried.  Two  portions  were  taken  from  intestine, 
one  of  which  was  kept  moist,  the  other  spread  on  a  thin  board 
and  carefully  dried  by  means  of  an  alcohol  lamp.  They  were 
then  X-rayed,  side  by  side.  Of  the  resulting  skiagraphs  Figs. 
I,  H,  HI  and  IV  are  presented. 

One  end  of  each  portion  of  the  membrane  was  spread  out 
flat,  represented  by  (A),  while  the  other  end  of  each  was  folded 
on  itself  twice,  thus  giving  three  thicknesses  at  that  part  (B), 
This  was  done  to  aid  comparison  if  the  shadows  were  to  prove 
very  faint.  In  the  prints  the  moist  portion  of  one  thickness 
(A)  shows  in  Figs.  1  and  3  a  deep  shadow,  markedly  accentu- 
ated in  the  part  folded  upon  itself  (B).  The  dry  portion,  on 
the  other  hand,  is  scarcely  visible  in  Figs.  2  and  4,  in  the  sec- 
tion where  there  was  one  thickness  (A),  and  the  picture  is 
not  much  more  distinct  in  the  part  where  there  were  three 
thicknesses  (B).  One  can  deduce  from  this  that  it  is  the 
moisture  in  the  membrane  that  deepens  the  shadow. 

Our  next  experiment  consisted  in  determining  whether  pus 
or  other  fluid  in  a  cavity  cast  a  shadow  in  the  radiograph  dif- 
ferent from  that  cast  by  a  cavity  filled  with  air.  For  this  pur- 
pose empty  gelatine  capsu'.es  were  selected.  No.  1  was  left 
emptv,  No.  2  filled  with  pus.  No.  3  filled  with  saline  solution 
and  No.  4  filled  with  blood.  Some  difficulty  was  experienced 
on  account  of  the  softening  of  the  capsules  on  introducing  the 
fluids.  As  a  consequence,  the  capsules  containing  pus  (No.  2) 
and  blood  (No.  4)  were  not  completely  filled  and  a  strip  of 
adhesive  had  to  be  employed  to  retain  them  in  position.    Two 
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exposures  were  taken,  the  first  lasting  one  second,  Fig.  5,  the 
other  lasting  two  seconds,  Fig.  6. 

In  the  prints  presented,  Figs.  5  and  6,  the  capsules  contain- 
ing the  pus,  saline  solution  and  blood.  Numbers  2,  3  and  4  re- 
spectively, cast  deep  shadows  of  practically  equal  intensity, 
while  the  outline  of  the  capsule  filled  with  air  (No.  1)  is  barely 
discernible.  The  wavy  band  along  the  lower  half  of  the  cap- 
sules represents  the  adhesive.  The  bubbles  of  air  in  the  pus 
and  blood  (Nos.  2  and  4)  show  very  distinctly.  These  air 
bubbles,  obtained  by  accident,  proved  a  very  valuable  aid  to 
us,  showing  that  cavities  filled  with  air  cast  a  much  lighter 
shadow  than  those  filled  with  fluid. 

The  next  step  was  to  fill  an  empty  frontal  sinus  with  pus  or 
something  equivalent  to  it,  and  observe  the  change  effected  in 
the  plate.  Saline  solution  was  chosen  as  it  could  l>e  more 
easily  handled  than  pus.  As  the  fluid  could  not  be  introduced 
through  the  fronto-nasal  duct,  an  incision  was  made  over  the 
sinus,  and  the  bone  exposed.  With  a  small  trephnie  an  open- 
ing was  made  into  the  sinus,  the  cavity  was  filled  and  the  but- 
ton of  bone  and  soft  tissues  replaced.  It  was  found,  however, 
that  although  efforts  were  made  to  plug  the  fronto-nasal  duct, 
the  fluid  leaked  out  before  a  satisfactory  plate  could  be  ob- 
tained. It  was  decided  that  it  was  a  matter  of  some  difffculty 
to  get  fluid  to  remain  in  the  cavity.  Some  substance  that  could 
be  introduced  as  fluid  so  as  to  fill  all  parts,  then  solidify  so  as 
not  to  escape  was  required.  It  was  essential  also  that  it  should 
cast  the  same  shadow  as  pus.  Gelatine  was  suggested  and  it 
was  determined  to  try  it. 

First  it  was  necessary  to  find  what  it  showed  on  being  X- 
rayed.  As  the  capsules  in  the  other  experiment  did  not  answer 
the  purpose  perfectly,  a  new  method  of  comparison  was  insti- 
tuted. A  piece  of  hard  rubber,  six  inches  long,  one  inch  wide 
and  one-half  an  inch  thick  was  secured.  Six  holes,  5^  of  an 
inch  in  diameter,  were  bored  through  it.  A  thin  strip  of  gutta- 
percha was  laid  on  the  bottom  and  fastened  to  it  with  bicycle 
cement;  this  would  not  interfere  with  the  rays.  There  were 
thus  six  receptacles  of  the  same  size  and  shape.  Into  No.  1 
two  c.c.'s  of  gelatine  which  became  firm  directly  was  placed. 
Into  No.  2,  two  c.c.'s  of  pus  was  (lropi>cd.  Into  No.  3,  blood 
to  the  same  amount  was  introduced.  Into  No.  4,  saline  solu- 
tion and  into  No.  5,  water  was  placed — the  fluids  in  each  case 
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being  dropped  from  a  measured  pipette.  No.  6  was  left  full 
of  air.  An  exposure  of  one-half  second  was  made  (Fig.  7) 
followed  by  another  lasting  one  second  (Fig.  8). 

The  prints  show  in  both  figures  the  gelatine  (1),  pus  (2), 
blood  (3),  saline  solution  (4)  and  water  (5)  displaying  well 
marked  shadows  which  appear  to  be  identical  in  intensity,  while 
the  sixth  (air)  is  clear.  Judging  from  the  shadows  cast  on 
these  plates  by  the  various  substances,  gelatine  was  equivalent 
to  pus  in  casting  a  shadow. 

Another  head  was  secured  which  had  previously  been  kept 
dry,  so  that  no  fluid  would  get  into  the  sinuses.  A  radiograph 
was  taken  in  order  to  map  out  the  frontals.  An  incision  was 
then  made  through  the  soft  tissues  beginning  at  a  point  a  little 
outside  the  external  angular  process,  extending  up  to  the  hair 
line,  then  horizontally  and  down  to  a  corresponding  point  on 
the  other  side.  The  periosteum  was  peeled  down  below  the  sup- 
ra-orbital ridge.  With  the  first  plate  as  a  guide,  four  holes  yi 
of  an  inch  in  diameter  were  drilled  into  the  upper  margins  of 
the  sinuses  so  that  in  filling  no  air-bubbles  would  remain.  The 
cavities  were  found  dry  and  membranes  normal.  The  soft  tis- 
sues were  then  replaced  and  a  second  plate  taken  (Fig.  9). 

This  showed  the  right  sinus  apparently  completely  divided 
into  two  nearly  equal  parts  by  a  bony  septum  and  the  left  par- 
tially divided.  The  outlines  were  well  defined,  and  the  sinuses 
appeared  normal.  The  openings  made  by  the  drill  were  visible. 
Gelatine  was  dissolved  in  hot  water  and  cooled  until  it  became 
syrupy ;  a  syringe  holding  a  dram,  with  a  needle  yg  of  an  inch 
in  diameter  so  as  to  exactly  fill  the  drill  hole,  was  filled  with  the 
thickening  gelatine.  It  was  then  allowed  to  cool  still  further 
until  some  little  effort  was  required  to  expel  its  contents.  The 
left  side  was  selected  for  the  injection.  It  seemed  very  capa- 
cious, requiring  four  syringefuls  to  fill  it.  A  good  deal  of 
pressure  was  exerted  in  order  to  completely  fill  the  same.  The 
soft  tissues  were  again  placed  in  position  and  a  final  plate 
taken.  The  exposure  was  tiie  same  as  in  the  other  cases — 
thirty  seconds. 

The  print  of  this  last  skiagrai)h  shows  what  looks  to  be  the 
whole  left,  and  inner  half  of  the  right  sinus,  clouded  and  fog- 
ged with  the  outline  very  indistinct — ^an  appearance  identical 
with  that  shown  in  a  diseased  sinus.  What  appears  to  be 
the  outer  half  of  the  right  sinus  up  to  the  bony  septum    dis- 
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plays  the  appearance  it  previously  presented.  The  real  condi- 
tion was  disclosed  by  subsequent  examination.  The  true  sep- 
tum dividing^  the  sinuses  was  not  in  the  median  line,  but  was 
the  one  which  appeared  to  be  near  the  middle  of  the  right 
sinus  and  showed  complete  in  the  first  plate.  Thus  was  pro- 
duced a  very  larg-e  left  sinus  and  a  correspondin,2;ly  small  right 
one.  An  incomplete  bony  septum  was  found  in  the  median  line 
being  defective  in  the  lower  end.  No  regret  was  felt  that  this 
condition  existed  as  it  rendered  the  picture  all  the  more  in- 
teresting. 

For  the  sake  of  comparison  I  present  prints  of  several  skia- 
graphs showing  diseased  frontal  sinuses.  For  these  I  am  in- 
debted to  Dr.  Coakley,  who  has  kindly  loaned  them  to  me  for 
this  purpose. 

Fig.  11  shows  the  right  sinus  clear  and  distinct,  the  left 
cloudy  and  indistinct.  The  print  in  this  case  does  not  represent 
the  difference  as  clearly  as  the  plate  does.  Operation  revealed 
a  sinus  full  of  secretion  but  the  mucous  membrane  was  not  per- 
ceptibly thickened.  The  trouble  was  largely  obstructive,  as  the 
bottom  of  the  fronto-nasal  duct  was  so  constricted  that  a  small 
sized  probe  could  not  find  an  outlet  into  the  nasal  cavity.  Here 
we  have  a  nearly  normal  mucous  membrane  and  a  cavity  filled 
with  fluid.    This  agrees  with  the  gelatine  experiment. 

Fig.  12  is  very  similar  to  the  one  shown  of  the  sinus  filled 
with  gelatine.  Here  in  the  same  way  the  left  sinus  extends  far 
beyond  the  median  line,  rendering  the  right  correspondingly 
small.  The  large  left  sinus  shows  hazy  and  dim  in  outline. 
Operation  revealed  greatl\-  thickened  membrane  and  pus  in  the 
left. 

In  this  case  transillumination  and  other  evidences  pointed 
to  double  frontal  sinusitis.  As  complete  confidence  had  not  at 
that  time  been  established  in  skiagraphy,  an  exploratory  opera- 
tion was  performed  on  the  left  side.  A  dilatation  of  the  in- 
fundibulum  was  revealed  but  no  sinus  in  the  vertical  ]K>rti<~>n  of 
the  frontal  bone,  although  ex])loration  was  thorough. 

In  conclusion :  While  no  print  can  show  the  diseased  condi- 
tion as  plainly  as  the  original  negative,  these  that  have  been 
presented  distinctly  show  the  difference  between  the  normal 
and  diseased  sinuses,  and  T  believe  the  value  of  the  skiagraph 
as  an  aid  in  diagnosis  <jf  these  conditions  can  scarcely  W-  over- 
estimated. 
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As  a  result  of  our  experiments  I  think  it  may  fairly  be  con- 
cluded that  the  characteristic  appearance  of  a  diseased  sinus  is 
due  to  the  fluid  contained,  whether  it  b.e  free  in  the  sinus  or 
contained  in  the  thickened,  edematous  membrane. 

The  necessity  of  t:;ood  skiagraphs  cannot  be  insisted  upon 
too  stron.L4ly.  A  poor  skiaiiTa])h  may  be  sufficient  to  determine 
the  presence  or  absence  of  a  sinus  and  possibly  the  number  and 
situation  of  the  septa  without  being  of  any  assistance  in  deter- 
minin^i"  the  presence  or  absence  of  disease. 

As  in  otlu'r  methods  of  diagnosis,  the  skilled  observer  notices 
changes  which  would  escape  the  observation  of  a  less  practiced 
eye. 


Fig.  1. — Skiagraph  of  moist  intesiiiial  mucous  membrane. 
A — One  thickness.  B — Three  thicknesses.  Time  of  exposure, 
one  second. 


Fig.    2. — Skiagraph 
A — One   thickncsss.      B- 
one  second. 


of    dried    intestinal    mucous    membrane. 
—Three   thicknesses.      Time  of  exposure. 


Fig.  3. — Skiagraph  of  moist  intestinal  mucous  membrane.  A 
— One  thickness.  B — Three  thicknesses.  Time  of  exposure  two 
seconds. 


Fig.  4. — Skiagraph  of  dried  intestinal  mucous  monibrano. 
A — One  thickness.  B — Three  thicknesses.  Time  of  exposure 
two  seconds. 


Fig.  5 — Skiagraph  of  gelatine  capsules  containing  (1)  air, 
(2)  pus,  (3)  saline  solution,  (4)  blood.  (2)  and  (4)  show  bub- 
bles of  air.  Wavy  band  is  strip  of  adhesive.  Time  of  exposure 
one  second. 


Fig.  6. — Skiagraph  of  gelatine  capsules  containing  (1)  air, 
(2)  pus,  (3)  .saline  solution,  (4)  blood.  (2)  and  (4)  show  bub- 
bles of  air.  Wavy  band  is  strip  of  adhesive.  Time  of  exposure, 
two  seconds. 


Fig.  7. — Skiagraph  of  receptacles  in  hard  rubber,  each  con- 
taining two  cc.'s  of  (1)  gelatine,  (2)  i)us,  (3)  blood,  (4)  saline 
sol.,   (5)   water,   (6)   air.     Time  of  exposure  one-half  second. 


Fig.  8. — Skiagraph  of  receptacles  in  hard  rubber,  each  con- 
taining two  cc.'s  of  (1)  gelatine,  (2)  pus,  (3)  blood.  (4)  saline 
sol.,    (5) water,   (6)   air.     Time  of  exposure  one  second. 
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Fig.  9. — Skiagraph  of  head  showing  normal  Irontul  sinuses, 
except  that  true  bony  septum  is  situated  in  what  appears  to  be 
the  middle  of  right  sinus.  Afterwards  employed  for  gelatine 
injection.     Time  of  exposure  30  seconds. 
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Fig.  10. — Skiagraph  of  head  (represented  in  Fig.  9).  showing 
large  left  frontal  sinus  filled  with  gelatine;  small  right  sinus 
shows  normal.  Large  left  sinus  extending  far  beyond  median 
line  is  clouded  and  outline  in  distinct  giving  apiiearance  identical 
with  that  of  diseased  sinus.     Time  of  exposure  :!0  seconds. 


Fig.    11. — Skiagraph    of    head,    showing    right 
normal,  left  diseased.     Verified  by  operation. 


frontal    sinus 
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Fig.  12. — Skiagraph  of  head,  showing  small  right  frontal 
sinus  normal;  large  left  sinus  extending  far  beyond  median  line 
is  diseased.     Verified  by  operation. 


Fig.  13.- — Skiagraph  of  head,  showing  right  frontal  sinus  nor- 
mal, left  diseased.  Verified  by  operation.  Septum  slants  towards 
left. 


Fig.  14. — Skiagraph  of  head,  showing  normal  left  sinus,  right 
sinus  diseased  extending  beyond  middle  line  and  high  up.  Veri- 
fied  by  operation. 


FiR.  in. — Skiagraph,  showing  frontal  probe  Introduced  Into 
left  frontal  sinus.  Right  does  not  show  having  been  previously 
operated  upon,  and  obliterated  by  granulation  tissue. 


Fig.  16. — Skiagraph,  showing  absence  of  frontal  -.u. 


LXXIV. 

THE  NASOPHARYNX  AND  THE  THROAT  IN  THE 
DEAF  MUTE. 

By  James  Kerr  Love,  M.  D., 

GLASGOW. 

At  first  sight,  a  paper  on  the  nose  and  throat  in  the  deaf 
and  dumb,  however  short,  would  seem  unnecessary.  Every 
otologist  and  rhinologist  knows  that  the  voice  of  the  dumb 
is  there  and  that  the  resonating  cavities  above  the  larynx  will, 
if  they  are  in  health,  modify  the  sound  produced  in  the  larynx, 
if  only  the  deaf  child  can  be  taught  to  shape  them  properly. 

On  the  other  hand,  unless  the  present  writer  interprets  the 
signs  of  the  times  wrongly,  we  are  on  the  eve  of  a  revolu- 
tion in  the  education  of  the  deaf  and  dumb,  and  that  revolution, 
will  be  based  on  the  examination  of  deaf  mutes  by  the  clinical 
observer. 

At  present  there  is  no  scientific  classification  of  the  deaf 
for  educational  purposes.  In  Germany  all  the  deaf  are  taught 
to  speak;  in  Britain,  except  as  a  mere  accomplishment,  only 
a  small  minority  are  taught  speech ;  in  America  this  speak- 
ing minority  of  the  deaf  is  large  but  it  is  still  a  minority. 
And  yet  in  these  three  countries,  there  is  hardly  any  diflfer- 
ence  in  the  causes,  the  amount  or  the  nature  of  the  deafness 
which  causes  the  dumbness.  The  state  in  Germarly  and  the 
individual  teacher  in  Britain  and  America  settle  the  question 
of  the  deaf  mute's  education  much  as  his  religion  and  his 
politics  are  settled  for  him.  Now,  I  have  shown*  that  a  care- 
ful clinical  report  made  on  the  deaf  mute  after  he  has  been 
a  year  in  school  will  with  scarcely  any  chance  of  error  set- 
tle the  method — oral  and  manual — by  which  he  should  be 
taught.  Only  in  Denmark  and  Schleswig  is  any  attempt  made 
to  classify  deaf. mutes  scientifically,  and  although  the  clini- 
cal examination  made  there  is  somewhat  primitive,  it  shows 
what  may  and  must  be  done  for  the  deaf  before  their  edu- 
cation rests  on  any  permanent  or  sound  basis.     Apart  from 
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the  primary  duty  of  fitting  the  deaf  to  earn  a  living,  the  first 
duty  of  those  in  charge  of  them  is  to  give  the  blessing  of 
speech  to  as  many  as  are  fit  to  use  it.  Now  amongst  the  deaf 
in  all  countries,  from  twenty  to  thirty  per  cent  hear  and  dis- 
tinguish vowels,  consonants  or  words  when  these  are  loudly 
spoken  into  one  or  both  ears.  These  are  the  semi-deaf.  A 
much  smaller  class,  the  semi-mute,  hear  nothing,  but  because 
they  have  lost  hearing  after  three  years  of  age,  speak  a  good 
deal.    Such  are  the  semi-mute. 

So  far  as  the  general  health  of  the  patient  is  concerned,  af- 
fections of  the  nose  and  throat  have  the  same  significance 
and  require  the  same  management  in  the  hearing  as  in  the 
deaf  child.  But  in  those  deaf  mutes  who  have  some  remain- 
ing hearing  and  in  those  who  have  some  remains  of  speech, 
such  conditions  have  a  special  importance.  In  all  countries, 
as  above  stated,  there  are  about  twenty  to  thirty  per  cent  of 
such  semi-deaf  and  semi-mute  children,  and  all  such  children 
should  be  taught  orally.  Oral  teaching  wall  be  much  more 
successful  if  the  resonating  cavities  in  the  throat  and  nose 
are  cleared  of  obstruction.  There  is  scarcely  a  deaf  mute  in- 
stitution in  the  world  where  this  is  regularly  and  systemat- 
ically done. 

The  extent  to  which  post-nasal  adenoids  and  enlarged  ton- 
sils exist  amongst  the  deaf  and  dumb  probably  does  not  differ 
much  from  that  to  which  it  exists  amongst  hearing  children. 
Ten  years  ago,  the  writer  examined  the  ears  and  nasopharynx 
in  175  children  resident  at  the  Glasgow  institution,  and  he 
found  that  70  per  cent  had  enlarged  tonsils,  post-nasal  ade- 
noids or  both.  In  33  per  cent,  these  growths  were  very  well 
marked  and  the  disturbance  of  breathing,  the  interference  with 
speech  or  the  effect  on  the  general  health  of  the  child  war- 
ranted removal  in  all  these  cases. 

During  the  last  three  years,  a  hundred  children  resident  at 
the  same  institution  have  been  examined  with  regard  to  their 
hearing  by  a  continuous  tone  series  of  tuning  forks,  whilst  at 
the  same  time  the  state  of  the  pharynx  and  naso-pharynx  has 
been  carefully  noted.  Thirty-two  children  had  tonsils  or  post- . 
nasal  adenoids,  or  both,  so  well  marked  that  removal  was,  in 
the  opinion  of  the  writer,  advisable. 

In  orally  taught  pupils,  the  nose  and  nasopharynx  should  be 
cleared  whether  the  growths  present  are  causing  general  symp- 
toms or  not. 
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The  subject  discussed  is  in  one  sense  only  a  small  part  of  a 
very  large  one — The  Medical  Inspector  of  School  Children. — 
But  it  is  a  part  with  a  special  interest,  and  when  combined  with 
the  examination  of  the  eyesight  and  the  hearing,  the  clinical 
examination  of  deaf  children  is  charged  with  consequences  far 
more  important  to  the  deaf-mute  than  the  mere  medical  inspec- 
tion of  hearing  children.  The  latter  has  for  its  objects  the 
detection  of  infectious  disease,  the  discovery  of  defects  of  sight 
and  hearing,  the  prevention  of  overpressure,  etc.  But  the  clin- 
ical observation  of  the  deaf-mute  must  do  not  only  all  that  the 
medical  inspection  of  the  hearing  child  does,  but  must  in  time 
become  the  basis  of  classification  which  will  decide  the  method 
of  his  education.  It  will  show  that  whilst  it  is  useless  to  at- 
tempt to  educate  an  intellectually  dull  child,  who  is  totally  deaf, 
by  the  oral  method,  it  is  educationally  a  crime  to  neglect  the 
hearing  and  remaining  speech  of  the  semi-deaf  and  semi-mute 
and  to  educate  these  by  any  but  the  oral  method. 


LXXV. 

PERSISTENT  UNILATERAL  HEADACHE.    DUE  TO 

NEVOID  CHANGES  IN  THE  BONE  OF  THE 

MIDDLE  TURBINAL  BODY. 

By  Wyatt  Wingrave,  M.  D., 

pathologist  to  the  centrai.  london  throat  and  ear 
hospital. 

The  pathology  of  severe  focal  headache  is  always  an  in- 
teresting subject,  and  this  case  is  recorded  partly  from  its 
instructive  morbid  anatomy,  but  also  because  it  affords  an 
explanation  for  the  frequent  want  of  success  in  treating  the 
middle  turbinal  body  by  cautery  and  local  depletory  measures 
for  symptoms  attributed  to  hypertrophy  of  that  structure. 

The  patient,  a  healthy  looking  male,  aged  38,  sought  relief 
for  severe  and  persistent  frontal  pain  of  three  months'  dura- 
tion, dating  from  an  attack  of  influenza. 

The  pain  was  referred  to  the  left  supra()l)ital  and  frontal 
regions  extending  to  the  vertex  and  occasionally  to  the  corre- 
sponding eye.  It  varied  in  severity,  but  never  left  him 
and  was  at  times  so  acute  as  to  interfere  with  his  clerical  du- 
ties and  to  cause  him  much  anxiety.  There  were  frequent 
attacks  of  coryza.  which  generally  afforded  partial  relief. 

He  had  been  an  athlete,  was  of  regular  habits,  temperate  in 
tobacco  and  alcohol,  but  thought  that  he  was  gouty  and  had 
a  tendency  to  piles.  His  only  illness  of  any  importance  was 
influenza,  of  which  he  had  experienced  several  attacks,  the 
last  one  leaving  a  persistent  nasal  catarrh  which  had,  however, 
nearly  disappeared,  but  in  spite  of  special  treatment,  the  pain 
did  not  diminish. 

Upon  examination,  the  right  nostril  was  found  to  be  quite 
free,  but  the  left  breathway  was  distinctly  less  in  volume,  due 
in  part  to  a  slight  septal  deviation,  but  chiefly  to  a  marked 
hypertrophy  of  the  left  middle  turbinal,  which  completely 
blocked  the  upper  meatus.  Probing  was  very  painful,  but 
yielded  no  evidence  of  bone  lesion,  and  there  was  no  sign  of 
pus.  Under  cocain,  the  turbinal  became  pale,  but  diminished 
only    slightly    in    size.      On    transilluminating,    although    the 
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maxillary  and  frontal  sinuses  were  perfectly  clear  and  sym- 
metrical, it  was  felt  that  the  unilateral  pain,  together  with  the 
tenderness  and  hypertrophy  of  the  turbinal  and  the  history, 
strongly  pointed  to  some  sinusal  trouble,  probably  due  to 
drainage  obstruction. 

Local  sedatives,  general  depletion  and  bromides  for  a  week 
affording  no  relief,  the  anterior  end  of  the  middle  turbinate 
bo.dy  was  removed  under  alypin  and  adrenalin  chlorid,  by 
means  of  a  Krause's  snare,  which  cut  through  the  bone  with 
ease.  This  was  followed  by  free  hemorrhage,  lasting  about 
fifteen  minutes,  but  the  pain  gradually  ceased,  and  in  the 
course  of  half  an  hour  he  left  for  home,  perfectly  comfortable. 
No  discharge  of  any  kind  beyond  bleeding  attended  or  fol- 
lowed the  operation,  and  subsequent  probing  revealed  no  evi- 
dence of  sinusal  abnormaHty.  He  made  a  rapid  and  complete 
recovery,  and  six  months  later  reported  that  he  had  ex- 
perienced no  return  of  the  pain  and  enjoyed  complete  freedom 
from  any  "running"  from  the  nose. 

The  part  removed  was  about  the  size  of  a  large  haricot  bean, 
measuring  15x12  mm.  On  microscopic  examination,  the  mu- 
cous membrane  appeared  normal,  but  the  bone  cancelli 
were  found  to  contain  very  thin  vessels,  distended  with  blood 
and  pressing  on  the  walls.  There  was  no  evidence  of 
lymphocyte  infiltration  or  osteoplastic  activity,  such  as  is 
usually  found  in  inflammatory  sinusitis  involving  the  bone. 
The  distended  vessels  had  extremely  thin  walls,  consisting 
only  of  epitheloid  cells,  in  striking  contrast  with  the  arteries 
which  in  some  of  the  adjacent  cancelli  were  quite  normal.  The 
condition  which  is  strongly  suggestive  of  a  nevoid  state,  dif- 
fers entirely  from  cavernous  distension  of  the  erectile  tissue 
so  common  in  the  inferior  turbinal  which  involves  the  mucous 
membrane  only  and  not  the  bone.*  Part  of  the  bone  was 
pneumatic  and  lined  with  normal  membrane  continuous  with 
that  of  the  ethmoid  cells,  a  condition  often  found  in  hyper- 
trophy of  this  part. 

Although  a  moderate  degree  of  congestion,  both  periosteal 
and  endosteal,  is  often  seen  in  sections  of  removed  middle  tur- 
binals,  in  this  case  it  was  exceptional,  and  taken  together 
with  the  striking  coincidental  disappearance  of  symptoms  on 
removal,   it   may   reasonably   be    interpreted   as   possessing  a 


•Lancet,  June,  1894.     Turbinal  Varlx. 


1014        HEADACHE  DUE  TO  NEVOID  CHANGES  IN  TURBINAL. 

causal  relationship.  The  morbid  changes  may  be  regarded  as 
a  nevoid  condition  of  the  spongy  bone,  possessing  no  resem- 
blance whatever  to  any  inflammatory  process,  such  as  rarefying 
ostetis,  necrosing  ethmoiditis,  suppurative  sinusitis,  etc. 

The  association  of  the  middle  turbinal  body  with  headache 
and  many  reflex  phenomena  is  familiar  to  all  rhinologists, 
likewise  its  anatomic  relation  to  the  hiatus  semilunaris,  which 
plays  so  important  a  role  in  the  drainage  of  the  accessory 
sinuses,  but  in  the  former  connection,  treatment  has  been  chiefly 
confined  to  cautery  and  other  local  applications  to  the  mucous 
membrane  only,  while  removal  of  the  anterior  end,  including 
the  subjacent  bone,  generally  forms  part  of  the  radical  treat- 
ment of  the  sinuses.  The  morbid  anatomy  of  this  case  illus- 
trates the  uselessness  of  confining  treatment  to  the  mucous 
membrane  only,  which  having  already  failed,  considerably 
influenced  the  adoption  of  a  more  radical  course. 

The  operation  is  extremely  simple,  there  being  no  necessity 
for  the  use  of  punch-forceps,  scissors,  etc.,  when  the  turbinal 
is  sufficiently  prominent  as  to  require  removal.  A  strong  and 
fine  wire  should  be  used,  and  if  well  pushed  upwards  and 
backwards,  will  readily  engage  and  rapidly  cut  through  both 
bone  and  mucous  membrane.     Care  must  be  taken  to  avoid 

(1)  simply  stripping  off  the  mucous  membrane  and  soft  parts, 

(2)  not  to  exert  any  dragging  or  tearing  force,  since  in  pa- 
tients over  the  age  of  40  the  ethmoid  bone  is  so  spongy  and 
"biscuit-like"  in  consistence  as  to  be  extremely  brittle.  This 
remark  also  applies  to  the  removal  of  polypi  in  old  people 
in  whom  the  osteoporotic  changes  in  the  ethmoid  are  well 
marked. 


LXXVI. 

THE  ETIOLOGY  OF  HYPERKERATOSIS  OF 
THE  TONSILS. 

By  Geo.  B.  Wood,  M.  D., 

philadelphia. 

In  the  consideration  of  such  a  time-worn  subject  as  "Hyper- 
keratosis of  the  Tonsillar  Tissues  of  the  Throat,"  it  is  not 
necessary  to  review  the  great  quantity  of  literature  which  has 
been  written  on  this  subject.  I  might,  however,  call  attention 
to  an  article  by  Sendziak,  published  in  the  transactions  of 
the  American  L.  R.  &  O.  Society  for  1905.  In  this  article, 
Sendziak  carefully  reviews  the  greater  part  of  the  literature 
from  Fraenkel  up  to  the  writing  of  his  article.  His  conclu- 
sions are  in  accord  with  the  original  idea  of  Fraenkel ;  namely, 
that  a  specific  infection  by  the  leptothrix  is  the  important  eti- 
ologic  factor  in  the  production  of  this  peculiar  condition  of 
the  tonsils.  It  seems  to  me  most  unfortunate  that  such  a 
view  of  the  etiology  of  hyperkeratosis  of  the  tonsillar  tissues 
has  been  so  recently  resurrected.  I  had  thought  the  idea  of 
a  specific  relation  between  the  leptothrix  and  this  disease  had 
been  so  firmly  buried  by  Siebenmann  and  others  that  all  think- 
ing laryngologists  had  come  to  believe  that  the  leptothrix 
was  present  purely  as  a  saprophyte.  There  is  a  rather  acute 
infection  of  the  throat  in  which  the  leptothrix  is  probably  the 
exciting  cause.  This  infection,  however,  is  not  limited  to 
the  tonsillar  tissues,  but  may  occur  in  any  portion  of  the 
body  where  the  vital  resistance  has  been  lowered  and  the  lep- 
tothrix organisms  have  gained  access. 

But  because  the  leptothrix  is  a  common  inhabitant  of  the 
mouth,  the  throat  is  more  frequently  infected  than  are  the 
other  portions  of  the  body.  The  clinical  picture  of  the  in- 
fection, however,  is  absolutely  different  from  hyperkeratosis 
of  the  tonsils.  Any  part  of  the  throat  may  be  infected. 
There  is  an  acute  inllammatory  reaction  usually  accompanied 
by  a  milky  membrane,  which  m.ay  or  may  not  leave  a  denuded 
surface  on  being  detached.    Also,  there  is  very  apt  to  be  infec- 


1016 


ETIOLOGY   OF    HYPERKERATOSIS   OF   TONSIL. 


tion  of  the  cervical  l}niph  glands.  The  condition  is  easily  cured 
by  the  ordinary  throat  washes  and  runs  an  acute  febrile  course. 
Hyperkerastosis  of  the  tonsillar  tissues  of  the  throat  is  a  dis- 
ease, or  better,  a  condition  characterized  by  the  appearance  of 
numerous  white  projections,  not  only  from  the  cryptal  ori- 
fices of  the  tonsils  proper,  but  also  from  the  orifices  of  the 
lymph  follicles  on  the  posterior  and  lateral  i)haryngeal  walls 


-Horny 
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'^  "Mi. 
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epithelium 
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bacteria 


\ 
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Fig.  1. — Hyperkeratosis.  Showing  the  typical  appearance 
under  low  power.  The  horny  mass  is  growing  from  a  compara- 
tively small  area  of  the  cryptal  epithelium  and  the  plug  shows 
the  ordinary  fraying  of  its  edges. 


and  on  the  lateral  glossocpij^^lotidian  folds.  This  condition 
does  not  occur  on  portions  of  the  throat  where  there  is  no 
lymphoid  tissue.  The  lymi)hoid  tissue  of  the  upper  respira- 
tory tract,  however,  is  so  ubiquitous  that  occasionally  we  may 
see  these  little  white  projections  on  almost  any  part  of  the 
mucosa.  In  the  large  majority  of  cases,  the  condition  is  lim- 
ited to  the  faucial  and  lingual  tonsils.     That    it    reaches    its 
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greatest  development  at  base  of  the  tongue  and  at  a  position 
just  behind  the  lateral  glossoepiglotidian  folds  and  the  pos- 
terior part  of  the  inferior  poles  of  the  tonsils,  is  due,  almost 
entirely,  to  mechanical  reasons.  The  contractions  of  the  mus- 
cles during  swallowing  prevent  food  from  coming  in  inti- 
mate contact  with  the  surface  of  these  parts,  and,  therefore, 
permit  the  projections   to  grow  undisturbed.     Although   the 
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Fig.  2. — Hyperkeratosis,  faucial  tonsil.  This  specimen  was 
from  a  case  which  had  been  vigorously  treated  with  antiseptics. 
There  are  practically  no  micro-organisms.  The  black  staining 
is  due  to  nitrate  of  silver  which  had  been  used  in  treating  the 
patient. 


horny  material  is  quite  resistant  to  trauma,  the  bacterial  ac- 
cumulations which  form  the  greater  mass  of  the  projections 
are  easily  brushed  off.  so  that  the  size  of  the  growth  is  much 
greater  where  it  can  be  protected  from  mechanical  disturb- 
ances. 

The  symptoms  caused  by   this  condition  of  the  throat  are 
either  entirely  wanting  or  vir\-  slight  ; ml  due  for  the  greater 
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part  to  the  local  irritation  of  the  hard,  horny  plug.  If  they 
project  from  the  base  of  the  tongue  so  as  to  come  in  con- 
tact with  the  epiglottis  there  will  probably  be  an  irritating 
tickling  sensation,  causing  a  hacking  cough.  If  they  are  so 
placed  as  to  be  compressed  during  the  act  of  swallowing, 
they  may  give  rise  to  a  slight  sticking  pain.  Occasionally, 
among  the  rich  and  varied  bacterial  flora  which  grows  in 
such  luxuriance  on  this  horny  material,  there  may  lurk  a 
germ  possessed  of  more  or  less  pathogenic  power  which  can 
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Fig.  3. — Hyperkeratosis.     Cross  section  of  a  crypt  filled  with 
keratoid  material  and  bacteria. 


set  up  an  accompanying  inflammatory   reaction  in   the  tonsil 
or  surrounding  structures.     Hence,  the  relation  which  some  * 
observers  have  noticed  between  acute  tonsillitis  and  this  dis- 
ease. 

To  understand  correctly  the  pathology  and  also  the  etiol- 
ogy of  lacunar  hyperkeratosis,  we  must  turn  our  attention  for 
a  few  moments  to  the  anatomy  of  the  normal  active  tonsil. 
The  tonsil  consists  of  four  chief  elements :  the  connective 
tissue,  the  germinating  follicles,  the  interfollicular  tissue  and 
the  crypts. 
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First:  The  connective  tissue,  that  is,  the  trabeculae  and  re- 
ticulum, acts  as  a  supporting  framework  to  the  tonsil  substance 
proper.  The  trabeculae  carry  the  blood  vessels,  the  nerves 
and  the  lymphatics. 

Second :  The  germinating  follicles  are  the  centers  where- 
in the  large  mother  cell  of  the  leucocytic  group  undergoes 
karyokinesis  and   forms  young  lymphoid  cells. 

I — Epithelium 


— Horny 
material   in 
crypt 


-Lymphoid 
tissue. 


Fig,  4. — Hyperkeratosis.  Cross  section  of  the  terminal  por- 
tion of  a  crypt,  showing  the  concentric  arrangement  of  the  layers 
of  horny  material  and  the  epithelium,  which  is  still  somewhat 
disintegrated. 


Third  :  The  intcrfollicular  tissue  is  made  up  of  lymphoid 
cells  in  various  stages  of  development.  The  cells  making  up  this 
interfollicular  tissue  differ  in  size  and  shape  according  to 
their  location.  They  are  greater  in  numlxr  around  the  fol- 
licles, and  shf)\v  greater  difference  in  their  anatomic  construc- 
tion in  the  immediate  neighborhood  of  the  crypts. 
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Fourth  :  The  cr\  i)t  of  the  tonsil  is  its  peculiar  and  most 
characteristic  structure.  It  consists  of  an  invagination  of 
the  epithelium  from  the  surface  of  the  tonsil,  which  has 
undergone  a  very  interesting  anatomical  change.  In  the 
first  place  the  subepithelial  connective  tissue  which  exists  in 
a  marked  degree  beneath  the  surface  epithelium,  disappears 
as  soon  as  the  epithelium  starts  to  form  the  crypts.  This 
permits   the   epithelium   to  come   in   direct   contact    with    the 
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Fig.  5.— Hyperlterato-sis.  The  t^itiiheliutii  here  represented 
still  retains  its  normal  rarification,  though  in  other  portions  of 
this  same  crypt  there  was  typical  hyperkeratosis.  Numerous 
polymorphonuclear  leucocytes  are  passing  through  the  epithelium. 


lymphatic  structure  of  tlic  tonsil,  and  very  frequently  it  is 
impossible  to  distinguish  a  dividing  line  I)etween  the  epi- 
thelium of  the  crypt  and  \hv  inUrfnllicular  tissue.  The  epi- 
thelium of  the  crypt,  unlike  its  progenitor  which  covers  the 
surface  of  the  tonsil,  does  not  form  a  compact,  unbroken 
barrier  of  protection,  l-'or  the  greater  i)art  of  its  extent  it 
presents  an  intact  line,  only  one  or  two  or  possibly  three 
cells  in  thickness.  Toward  the  i)arenchyma.  the  epithelial 
cells  show  a  peculiar  conditidu.     They  are  separated  from  each 
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other  by  interposed  cells  varyinsi^  in  type  from  slightly  changed 
epithelial  cells  to  a  well- formed  lymphocyte.  Also,  the  epi- 
thelial cells  may  extend  from  the  cryi)t  into  the  tonsillar  sub- 
stance, suggesting-  the  ramifications  of  a  malignant  epi- 
thelioma. The  smaller  terminal  invaginations  of  the  cryptal 
epithelium  are  usually  solid  sprouts,  frequently  with  central 
keratosed  cores.  The  lumen  of  the  crypt  is  formed  by  the 
subsequent  exfoliation  of  the  keratosed  cells. 
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Fig.  6. — Hyperkerasosis.  Showing  polymorphonuclear  leu- 
cocytes passing  through  the  epithelium.  This  micro-photograph 
shows  the  cryptal  epithelium  beginning  to  lose  its  physiologic  ac- 
tivity. 


Turning  now  to  hyi)erkerat(isis,  we  find  the  epithelium  of 
the  crypts  showing  characteristic  changes.  In  hyperkera- 
tosis the  epithelium  loses  its  rarified  condition  and  becomes 
an  ordinary  pavement,  squamous  epithelium  similar  to  that 
covering  the  surface  of  the  tonsil,  except  that  generally  it 
does  not  show  the  connective  tissue  papillae.  The  crypt  of  the 
tonsil  is  markedly  dilated  and  filled  with  a  horny  mass,  which 
merges  at  various  points  into  the  ci)ithelium.  though  in  sec- 
tions stained  with  eosin  and  thionin  there  seems  to  be  a  more 
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or  less  distinct  line  where  the  epithelial  cells  become  keratosed. 
The  living"  cell  has  a  nucleus  well  stained  with  with  thionin, 
and  its  protoplasm  is  of  a  purplish  color  due  to  the  mixed 
staining  with  eosin  and  thionin.  The  keratosed  material  stains 
only  with  the  eosin  and  is.  therefore,  of  a  bright  pink  color. 
Occasionally,  in  the  keratoid  mass,  a  very  faintly  stained 
nucleus  will  be  found  indicating  that  the  material  of  which 
the  mass  consists  has  been  originally  derived  from  epithelial 
cells.     According  to  the  mechanical  circumstances  by  which 
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Fig.  7. — Hyperkeratosis.  Section  through  the  cryptal  epithe- 
lium, showing  the  formation  of  the  keratoid  mass  trom  the  epi- 
thelial cells. 


the  tonsil  is  surrounded,  the  horny  mass  becomes  sooner  or 
later  broken  up  into  layers  between  which  multiply  and  grow 
organisms  of  all  varieties.  This  fraying  of  the  cryptal  plug 
may  take  place  within  the  crypt  itself  so  that  the  resulting 
fissures  i>ermit  the  bacteria  at  times  to  penetrate  almost  but 
not  quite  to  the  living  epithelium.  Mitotic  figures  may  be 
seen  in  the  epithelium  at  cliflferent  places,  but  especially  along 
the  border   toward   the  i)arenchyma  of  the  tonsil.     The  epi- 
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thelium  is,  therefore,  in  a  state  of  active  growth.  This  ec- 
centric growth,  however,  which  results  in  the  formation  of 
the  keratoid  plug  is  not  equally  distributed  to  all  parts  of  the 
epithelial  lining  of  the  tonsillar  crypts.  Take,  for  instance, 
a  single  individual  crypt ;  a  portion  of  the  epithelium  may 
still  persist  in  its  normal  condition  of  rarification  without  a 
discernible  border  line  between  it  and  the  tonsil  parenchyma ; 
in  another  part  the  epithelium  may  exist  simply  as  a  barrier 
of  cells  with  a  very  thin  layer  of  subepithelial  connective  tis- 
sue, and  again  in  the  same  crypt  we  may  see  the  hyperkera- 
tosis in  its  most  beautiful  and  characteristic  appearance. 

This  change  in  the  epithelium  of  the  crypts  is  the  charac- 
teristic pathologic  feature  of  hyperkeratosis.  Besides  this 
there  are  generally  other  changes  in  the  tonsil.  The  con- 
nective tissue  is  usually  increased  in  amount,  the  trabeculae 
are  thicker  and  in  some  cases  the  subepithelial  connective  tissue 
extends  from  the  surface  epithelium  for  quite  a  distance 
down  along  the  crypt.  The  follicles  are  small  and  much  less 
numerous  and  the  surrounding  zone  of  lymphocytes  has  be- 
come comparatively  insignificant.  The  mitotic  figures  in  the 
follicles,  though  present,  are  less  numerous  and  the  whole 
aspect  of  the  organ  is  one  of  suppressed  activity.  We  find, 
however,  sometimes  signs  of  local  irritation  in  the  immedi- 
ate neighborhood  of  the  crypts,  as  evidenced  by  the  outwan- 
dering  of  polymorphonuclear  leucocytes  from  the  capillaries 
and  their  penetration  between  the  cells  of  the  cryptal  epi- 
thelium. This  irritation  is  easy  to  understand  when  we  con- 
sider that  the  crypts  contain  large  numbers  of  saprophytic 
and  probably  also  pathogenic  micro-organisms  growing  active- 
ly and  receiving  their  nutriment  from  the  accumulated  kera- 
tosed  cells.  The  toxins  elaborated  by  these  organisms  must 
be  absorbed  to  a  greater  or  lesser  extent  by  the  tonsillar 
tissue.  It  is  probably  due  to  the  fact  that  the  cryptal  epi- 
thelium has  lost  its  normal  physiologic  rarification  and  has 
become  an  impact  protective  barrier  that  a  more  noticeable 
reaction  is  not  a  common  result. 

In  a  paper  published  last  fall  on  the  "Functions  of  the 
Tonsil,"  I  endeavored  to  show  that  the  epithelium  of  the 
crypts  was  in  a  state  of  active  growth  and  that  the  epithelial 
cells  were  undergoing  a  metamorphosis,  the  result  of  which 
was  the  formation  of  lymphoid  cells.  Since  then  further 
study  on  the  subject  has  increased  my  belief  in  this  theory, 
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especially  as  I  have  been  able  to  demonstrate  that  the  cryptal 
epithelium  of  the  normal  tonsil  shows  a  sufficient  number  of 
karyokinetic  figures  to  indicate  a  rapid  growth.  At  the  time 
of  the  publication  of  my  paper,  I  did  not  believe  that  mitotic 
figures  could  be  found  in  the  epithelium  of  the  deeper  por- 
tions of  the  crypts,  but  other  phenomena  suggesting  rapid  in- 
creases were  so  noticeable  that  I  concluded  that  the  cells  were 
undergoing  a  mitotic  division.  Recently  I  have  seen  in  un- 
doubted epithelial  cells  numerous  mitotic  figures  showing  all 
the  stages  of  karyokinesis.  The  phenomena  which  pre- 
viously led  to  the  belief  that  the  epithelial  cells  of  the  crypts 
were  in  a  state  of  active  growth,  was  the  constant  finding 
of  keratosed  and  desquamated  cells  in  the  lumen  of  the  crypts 
and  the  penetration  of  the  deeper  cells  of  the  epithelium  into 
the  interfollicular  tissue.  Tn  some  forms  of  hypertrophied 
tonsils  this  penetration  reaches  such  a  high  degree  that  the 
epithelium  may  almost  completely  surround  some  of  the  germ- 
inating follicles. 

It  is  scarcely  convenient  in  this  paper  to  reiterate  the  vari- 
ous reasons  why  I  thought  the  epithelium  of  the  crypts  of 
the  tonsils  was  a  primogenial  source  of  lymphocytes,  and  it 
may  be  that  until  this  metamorphosis  can  be  proven  as  clear- 
ly as  that  one  and  one  make  two,  the  majority  of  anatomists 
will  be  inclined  to  doubt  its  possibility.  For  the  purpose  of 
this  paper  the  proof  of  this  metamorphosis  is  not  absolutely 
necessary,  but  I  desire  to  emphasize  the  fact,  namely,  that 
the  cryptal  epithelium  in  the  normal  and  hypertrophied  tonsil 
is  for  some  reason  or  other  in  a  state  of  active  growth. 

Several  years  ago  I  made  the  statement  concerning  the  eti- 
ology of  hyperkeratosis  of  the  tonsillar  crypts,  that  the  in- 
creased growth  of  the  epithelium  forming  the  keratoid  plug 
was  probably  due  to  a  low  grade  inflammatory  condition  of 
the  tonsillar  parenchyma.  I  based  this  erroneous  idea  on  the 
following  rather  peculiar  i)henomena:  In  the  removal  of  a 
portion  of  a  tonsil  by  an  instrument,  such  as  the  tonsillotome 
or  snare,  which  compresses  the  organ  at  the  line  of  the  sepa- 
ration, there  will  be  found  near  the  line  of  removal  numerous 
elonged  nuclei  closely  resembling  leucocytes  in  an  active 
state  of  diapedesis.  At  that  time  I  believed  that  these  com- 
pressed leucocytes  were  the  result  of  some  chemotactic  at- 
traction, and  hence  indicative  of  inflammation.  As  there  were 
no  other  inflammatory  changes,  I  concluded  that  the  inflam- 
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mation  must  be  of  a  low  grade.  Since  that  time  I  have  been 
convinced  that  jthese  peculiar  elongated  cells  are  the  direct 
result  of  mechanical  compression  either  in  the  removal  or 
handling  of  the  specimen.  On  the  other  hand,  the  tonsils 
showing  hyperkeratosis  of  the  crypts  are  almost  always  small 
and  more  or  less  atrophied,  and  under  the  microscope  show 
an  increase  in  the  connective  tissue  with  a  decrease  of  lym- 
phoid tissue  and  secondary  follicles,  so  that  we  have  a  picture 
of  functional  quietude. 

The  functional  activity  of  the  tonsillar  epithelium  (permit- 
ting me  to  reiterate)  is  growing  both  superficially  and  inter- 
nally. Now  it  is  conceivable  that  if  an  organ  with  a  peculiar 
physiologic  growth  manifested  in  two  directions  is  for  some 
reason  deprived  of  its  ability  to  increase  centrally,  it  may 
double  its  growth  peripherally.  In  other  words,  suppose  the 
cryptal  epithelium  has  ceased  to  penetrate  into  the  parenchyma 
of  the  tonsil,  its  tendency  toward  growth  causes  an  increased 
output  of  superficial  or  keratosed  cells.  Again,  the  disinte- 
gration of  the  epithelium  permits  an  outpouring  from  the  ton- 
sillar parenchyma  of  numerous  leucocytes,  and  probably  more 
or  less  fluid  secretions  which,  mingling  with  the  accumulat- 
ing epithelial  cells,  cause  their  disintegration  and  consequent 
exfoliation.  When  the  physiologic  activity  of  the  epithelium 
has  ceased,  the  epithelial  cells  revert  to  their  original  type 
and  form  an  intact  squamous  pavement  epithelium.  The  ex- 
travasation of  leucocytes  and  fluids  through  this  intact  epi- 
thelium is  rather  difficult,  and  the  growing  superficial  cells 
can  accumulate  in  the  crypt  until  a  greater  or  smaller  mass 
of  keratoid  material  is   formed. 

This,  then,  is  the  raison-d'etreof  hy])crkeratosis  of  the  lacu- 
nae of  the  tonsillar  tissues  of  the  throat,  namely,  a  decreased 
functional  activity  of  the  tonsil  while  a  [X)rtion  of  the  cryptal 
epithelium  still  possesses  its  i)hysiologic  tendenc\-  toward 
growth. 

It  must  be  admitted  that  this  theory  is  more  or  less  open 
to  criticism,  because  there  are  certain  happenings  regarding 
this  peculiar  condition  which  are  somewhat  difticult  to  har- 
monize. If  this  condition  is  due  to  decreased  functional  ac- 
tivity, why  is  it  that  tonsils  generally  atrophy  without  more 
manifestation  of  a  hyperkeratosis?  The  vagaries  of  life  are 
so  great  and  so  inniKrous  that  it  is  always  easy  to  hide  un- 
explainable  phenomena  under  the  cloak  of  life's  mysteries,  and 
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I  understand  that  in  a  scientific  article  one  can  scarcely  be 
excused  for  seeking  such  a  refuge.  Such  is  the  case,  how- 
ever, and  I  must  be  pardoned  for  being  unable  to  explain  why 
the  epithelium  of  some  tonsils  retains  a  fXDrtion  of  its  phys- 
iologic property,  while  losing  the  remainder,  just  as  I  can- 
not explain  why  one  individual  is  practically  immuned  from 
small-pox  while  another  is  most  susceptible.  It  may  be  that 
the  influence  of  certain  toxins,  possibly  of  microbic  origin, 
exerts  just  the  proper  amount  of  stimulation  which  the  epi- 
thelium requires  for  increased  growth,  or  it  may  be  some- 
thing else,  but  to  me  it  seems  much  more  probable  that  hyper- 
keratosis of  the  tonsillar  crypts  is  a  pure  vagary  of  function 
on  the  part  of  the  epithelium  of  the  tonsillar  lacunae. 

The  facts  and  theories  which  have  just  been  advanced 
W'ould  indicate  the  uselessness  of  any  local  treatment  other 
than  the  destruction  of  the  tonsillar  crypt,  and  clinical  ex- 
perience bears  out  this  view.  Almost  all  of  these  cases  after 
a  period  varying  from  a  few  months  to  a  year  or  more,  tend 
to  recover  sjxjntaneously.  Further,  the  condition  is  gener- 
ally seen  at  that  time  of  life  when  the  tonsils  are  atrophying, 
and  in  a  large  majority  of  cases  the  size  of  the  afflicted  tonsil 
is  already  insignificant. 

In  conclusion,  I  want  to  place  particular  emphasis  upon 
the  importance  of  disassociating  the  leptothrix  or  any  other 
micro-organism  from  an  etiologic  relationship  with  lacunar 
hyperkeratosis  of  the  tonsils.  It  would  be  as  rational  to  hold 
the  grime  and  dirt  of  a  miner's  hand  responsible  for  the  pro- 
duction of  the  horny  layer  of  the  skin  as  it  would  to  believe 
that  the  saprophytic  leptothrix  is  the  causative  element  in  the 
production  of  what  is  really  a  calloused  tonsil. 
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LXXVII. 

LARYNGEAL    PHLEGMON. 

By  Norval  H.  Pierce,  M.  D., 

professor  of  otology  in  the  chicago  policlinic  and  post- 
graduate school. 

CHICAGO. 

It  might  occur  to  the  reader's  mind,  after  having  perused 
this  thesis,  that  a  more  adequate  title  would  have  been  "Infec- 
tious Phlegmon  of  the  Pharynx  and  Larynx"  than  the  one 
chosen  for  it.  Primary  laryngeal  phlegmon  is  a  very  rare  oc- 
currence, the  laryngeal  process  being  nearly  exclusively  sec- 
ondary to  pharyngeal  phlegmon,  and  in  reviewing  the  litera- 
ture on  the  subject,  that  relating  to  the  pharynx  is  so  closely 
intermingled  with  that  relating  to  the  larynx  that  the  two  can 
scarcely  be  dissociated.  Another  phase  of  the  question  is 
as  to  the  identity  of  phlegmon  and  erysipelas  in  these  re- 
gons.  Those  of  us  whose  memory  runs  so  far  will  remem- 
ber the  voluminous  and,  in  some  quarters,  rather  acrid  con- 
troversy which  followed  the  appearance  of  Senator's  paper 
in  1888. 

The  writer's  position  in  the  present  thesis  is  the  one  main- 
tained by  Kiittner.  Beckhaler,  Onodi  and  others,  namely,  that 
although  phlegmon  and  erysipelas  may  be  etiologically  ident- 
ical, and,  as  they  affect  the  larynx,  nearly  always  secondary 
to  pharyngeal  involvement,  practical  points  of  difference  in 
pathology,  prognosis  and  treatment  give  ample  reason  for  sep- 
arating them  and  considering  primary  laryngeal  phclgmon  as 
a  clinical  entity.  Up  to  the  comparatively  recent  past,  the  non- 
inflammatory edema  of  the  larynx  which  occurs  in  nephritis, 
cardiac  affections,  etc.,  has  been  grouped  with  erysipelas  and 
phlegmon  ;  now  we  not  only  distinguish  a  difference  between 
those  edemas  and  the  edema  of  infectious,  inflammatory  nature, 
but  we  distinguish  between  non-inflammatory  edema,  as  it 
occurs  in  cardiovascular  diseases,  and  edema  of  angioneurotic 
nature,  under  which  head  may  be  placed  those  edemas  which 
occur  after  the  administration  of  kalium  iodid. 
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The  history  of  the  development  of  our  kiiowled.c^e  of  these 
conditions  may  be  divided  into  two  periods :  the  prelaryngo- 
sco])ic  ])criod,  and  the  period  since  the  discovery  of  that  val- 
uable instrument.  Since  Hippocrates,  it  has  been  regarded  as 
"a  good  indication  when  erysipelas  spread  from  within  out- 
ward, and  a  bad  sign  when  it  spread  from  without  inward." 
This  retropulsion  was  studied  more  fully  by  later  day  writers, 
especially  by  Fabrizio  D'Aquapendente,  who  presaged  the 
theory  of  metastasis,  but  no  especial  mention  is  made  of  ery- 
sipelas of  the  pharynx  or  larynx  until  the  eigtheenth  century. 
Dareac  observed  and  gave  a  fairly  clear  description  of  a  fatal 
case  of  erysipelas  of  the  pharynx  which  occurred  during  an 
epidemic  of  erysipelas  in  1757.  After  an  interval  of  more 
than  a  half  century,  Bayle,  Bouillaud,  Cruveilhier,  Sestier, 
Radclifife,  Ryland,  Porter,  Mackenzie  and  others  published 
observations  which  gradually  established  the  separation  of  in- 
flammatory edemas  of  the  larynx  and  pharynx.  In  1885, 
Massei  published  his  reports  of  fourteen  cases  of  primary  ery- 
sipelas of  the  larynx,  and  three  years  later  (1888)  Senator 
published  his  contribution  on  "Acute  Infectious  Phlegmon 
of  the  Pharynx."  Both  of  these  observers  were  anticipated 
by  other  authors;  for  example.  Massei  by  Cuire  in  1864,  and 
Porter  in  1874.  who  observed  a  case  of  fatal  primary  erysipelas 
ot  the  larynx  at  the  London  Hospital ;  Senator  by  Cruveilhier 
and  Bergen ;  nevertheless,  both  pai>ers  mark  milestones  in 
the  advancement  of  our  knowledge  of  the  subject.  The  con- 
troversy as  to  the  phlegmonous  process  being  identical  with 
erysipelas  of  mucous  membranes  began  with  the  discussion 
followmg  Senator's  paper,  and  has  lasted  to  the  present  time. 

Etiology. — In  so  far  as  both  erysipelas  and  phlegmon  are 
caused  by  streptococcus,  they  arc  identical  (B.  Fraenkel). 
Lately,  however,  there  is  a  strong  tendency  on  the  part  of 
bacteriologists  to  believe  that  there  are  dififerent  kinds  of 
streptococci  which  are  morphologically  alike.  It  would  seem 
as  though  this  nuist  be  so  when  we  consider  the  vast  differ- 
ence in  the  effects  the  various  streptococci  produce  on  the 
organism  :  ni  one  case  producing  a  localized  abscess ;  in  an- 
other a  plastic  inflammation  of  the  submucous  tissue  with 
comparatively  slight  systemic  manifestations,  ending  with- 
out the  formation  of  pus  in  recovery ;  in  another,  infiltration, 
necrosis  and  suppuration  accompanied  by  grave  systemic 
symptoms,  sweeping  on  irresistibly  to  death.     Or  does  the  dif- 
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ference  in  virulence  depend  upon  the  condition  of  the  individ- 
ual's cellular  elements,  or  in  the  serum  as  manifested  in  the 
opsonic  index?  Future  research  must  determine  these  mat- 
ters. In  all  pi  jbability  these  micro-organisms  are  normally 
present  in  the  buccopharyngeal  cavity. 

The  portal  of  most  frequent  entrance  in  primary  laryngeal 
phlegmon  is  the  region  of  and  about  the  epiglottis.  Massei's 
experience  leads  him  to  regard  the  lingual  tonsil  as  the  most 
frequent  point  of  entrance  in  laryngeal  erysipelas.  Not  only 
is  the  epiglottis  the  point  most  exposed  in  the  respiratory  cur- 
rent, but  on  account  of  its  prominence  and  position  it  is  pecul- 
iarly subject  to  chemic,  thermal  and  mechanical  insults,  inci- 
dent to  deglutition. 

No  age  is  exempt,  an  infant  eleven  months  old  and  a  woman 
of  eighty  years  appearing  in  the  reports  of  cases.  As  to  sex, 
there  is  some  doubt.  Gerber  collected  thirty-three  cases,  pre- 
sumably of  acute  laryngeal  phlegmon  (though  he  does  not 
specify),  in  which  twenty-three  males  and  ten  females  were 
affected.  Occupation  bears  a  marked  relationship  to  its  eti- 
ology ;  those  who  come  in  contact  with  septic  processes,  such 
as  nurses  and  patients  confined  to  septic  wards,  are  especially 
liable  to  acute  infectious  processes  in  the  pharynx  and  larynx 
(Porter). 

Pathology. — In  the  swelling  caused  by  erysipelas  o'  the 
larynx,  cellular  infiltration  occurs  to  such  a  slight  degree  as 
to  be  relatively  unimportant.  In  phlegmon,  infiltration 
plays  a  most  important  role.  In  erysipelas,  the  cellular  ele- 
ments of  the  tissues  remain  intact.  In  phlegmon,  from  the 
very  beginning  of  the  process,  necrosis  is  marked  (\'irchow). 
It  is  possible  for  the  former  process  to  pass  into  the  latter 
and  to  have  mixed  forms  (Bryson  Delevan,  Baruch,  Ilenning 
and  others).  But  this  does  not  militate  against  the  necessity 
of  keeping  the  two  separated  because  of  practical  clinical 
utility.  Further,  the  edematous  swelling  of  erysipelas  may 
be  readily  resorbed  and  leave  no  lasting  effect  on  the  tissues. 
Tissues  that  are  the  seat  of  phlegmon,  on  the  other  hand, 
especially  as  it  affects  the  larynx,  arc  rarely  restored  to  their 
integrity,  but  are  replaced  by  scar  tissue. 

It  is  in  the  course  of  the  two  forms  that  dissimilarity  is 
most  marked.  In  erysipelas,  the  greatest  danger  is  asphyxia. 
The  systemic  factors  are  relatively  negligible,  and  if  by  in- 
tubation or  tracheotomy  the  respiratory  function  can  be  main- 
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tained,  a  reasonable  hope  of  recovery  may  be  entertained.  In 
phlegmon,  the  systemic  factors  are  by  far  the  most  dreadful, 
and  in  the  majority  of  cases  death  from  heart  failure  and  pul- 
monary edema  (sepsis)  occurs  before  critical  dyspnea  ap- 
pears. The  former  remains  a  local  disease,  which  affects  the 
organism  as  a  whole  principally  through  the  absorption  of 
the  toxins  from  the  original  nidus.  In  the  latter,  septico- 
pyemic infection  of  trachea,  bronchi,  lungs,  pleura,  pericar- 
dium, spleen,  kidneys,  etc..  is  found  on  section  to  be  the 
ruie. 

Their  initiatory  symptoms  are  similar.  Both  begin  sud- 
denly, frequently  inaugurated  by  a  chill,  and  followed  by  a 
high  fever.  According  to  Gerhardt  and  Zeigler,  a  prodromal 
fever  is  characteristic  for  erysipelas,  which  occurs  twelve 
hours  before  the  subjective  sensation  and  twenty-four  hours 
before  the  objective  appearances.  Dysphagia,  which  early  be- 
comes lancinating,  appears,  so  that  the  patient  expectorates 
the  buccal  secretions  rather  than  swallow  them.  The  voice 
may  or  may  not  be  quite  hoarse  or  only  clouded.  Early  dyspnea 
supervenes  in  erysipelas,  often  within  a  few  hours.  Not  so 
in  phlegmon,  which  may  proceed  to  a  fatal  issue  without  im- 
minent danger  of  suffocation  occurring.  On  the  other  hand, 
the  sensorium  is  more  liable  to  be  affected,  somnolence,  deli- 
rium. In  both,  pain  is -caused  by  pressing  on  or  moving  the 
larynx.  The  cervical  l^niph  nodes  are  early  involved,  and 
swelling  of  the  neck  is  more  liable  to  be  an  early  symptom 
in  phlegmon.  Inspection  of  the  pharynx  in  primary  laryngeal 
phegmon  gives  no  clue  to  the  situation  of  the  disease.  The 
mirror  usually  shows  in  erysipelas  an  epiglottis  red,  erect  and 
glistening  (Barnes),  which  may  obscure  the  view  of  the  rest 
of  the  larynx.  This  same  character  of  swelling  extends  to 
the  aryepiglottic  folds  and  false  cords,  but  the  interior  of  the 
larynx  can  rarely  be  seen.  In  phlegmon,  the  laryngoscopic 
picture  is  quite  different.  In  the  early  stages  it  frequently 
presents  the  same  appearance  as  early  tuberculosis  (Soka- 
lowski),  and  later  may  present  the  appearance  of  a  ruptured 
dermoid  cyst.  Here  we  have  infiltration  and  the  swelling  is 
not  so  great.  In  erysipelas,  the  swelling  is  much  more  marked 
in  comparison  to  the  duration  of  the  disease,  and  is  edema- 
tous. In  erysipelas,  the  color  of  the  swelling  is  more  of  a 
livid  bluish  tone ;  that  of  phlegmon  a  waxy,  pinkish  gray.  The 
surface  in  erysipelas  is  smooth,  glassy  or  glistening ;  in  phleg- 
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nion  dull  lustreless  and  minutely  roug:hened  and  flecked  with 
mucopurulent  discharge.  The  wandering  character  of  erysip- 
elas may  produce  fatal  results  by  a  downward  course,  invad- 
ing the  trachea,  bronchi,  pleura  (Fulzer),  or  upward  to  the 
meninges,  to  the  cranial  cavity,  causing  fatal  meningitis  (Von 
Stein).  Phlegmon  does  not  so  extend,  but  produces  death  in 
an  entirely  different  manner  (Von  Feinsten). 

The  prognosis  in  phlegmon  is  extremely  grave.  It  is  dif- 
ficult to  accept  Kuttner's  optimistic  belief  that  many  cases 
recover  which  are  not  reported  because  the  observers  doubt 
their  diagnosis.  Certain  it  is  that  the  great  majority  of  phleg- 
mons of  larynx  or  pharynx  end  in  death;  the  few  that  have 
recovered  have  done  so  after  protracted  suffering  and  grave 
intoxication. 

The  writer  takes  this  opportunity  of  putting  on  record  a 
typical  case  of  primary  laryngeal  phlegmon,  which  he  observed 
at  Michael  Reese  Hospital  in  1904. 

Early  in  the  morning  of  February  13th,  I  was  called  by 
Dr.  Greensfelder  to  see  Miss  L.,  surgical  nurse  in  charge  of 
fhe  operating  room  at  Michael  Reese  Hospital.  She  had  com- 
plained on  the  previous  morning  of  a  slight  soreness  in  the 
throat  on  swallowing.  The  pharynx  had  been  examined  and, 
finding  nothing  visibly  wrong,  a  simple  gargle  had  been  order- 
ed, and  the  matter  dismissed  as  unimportant.  I  wish  to  make 
this  phase  of  the  disease  marked  in  order  to  impress  the  in- 
sidiousness  with  which  this  fatal  disease  may  begin.  About 
sixteen  hours  after  her  first  complaint.  I  found  a  well-nour- 
ished woman,  past  forty,  propped  up  by  pillows  in  bed  to 
a  semirecumbent  position.  The  expression  of  her  face  was  not 
anxious  but  quite  calm,  except  when  she  swallowed,  when 
a  grimace  of  pain  spread  over  it.  She  expectorated  the  super- 
abundant saliva  rather  than  suffer  the  dysphagia.  Tlie  voice 
was  slightly  clouded  but  not  hoarse.  The  sensorium  was  not 
normal.  The  change  in  this  regard  might  have  escaped  the 
observation  of  one  not  so  well  acquainted  with  the  practical, 
matter-of-fact  woman  as  ourselves.  There  was  a  certain  non- 
chalance, a  forced  smiling,  a  casting  of  the  eyes  downward 
at  the  bedclothes,  which  .she  folded  and  picked.  The  tem- 
perature was  104,  pulse  114,  respiration  32.  She  complained 
of  headache,  pain  in  the  throat,  especially  marked  on  the  right 
side  and  made  lancinating  by   deglutition.     Examination   <">f 
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the  pharynx  disclosed  nothing  but  a  chronic  bilateral  pharyn- 
gitis.    She  opened  her  mouth  readily  and  freely. 

Laryngoscopy. — The  base  of  the  tongue  (lingual  tonsils) 
was  quite  normal.  On  the  right  side  of  the  epiglottis,  begin- 
ning at  the  tip  and  extending  along  the  edge  to  the  aryepi- 
glottic  fold,  was  an  infiltration  of  a  dirty  pinkish-gray  color. 
The  right  false  vocal  band  was  very  slightly  swollen,  but  not 
markedly  hyperemic.  The  mucosa  of  the  entire  larynx  gave  one 
the  impression  of  grayish  lividity,  of  being  lustreless  and 
minutely  roughened ;  little  flakes  and  streaks  of  muco-pus  lay 
here  and  there.  The  vocal  bands  were  silghtly  hyperemic  but 
not  swollen.  In  fact,  there  was  but  little  swelling  anywhere ; 
that  on  the  epiglottis  was  very  slightly  elevated  and  disap- 
peared imperceptibly  into  the  surrounding  tissue. 

Later  in  the  day  the  temperature  dropped  two  degrees.  De- 
lirium and  dysphagia  increased.  The  infiltrations  spread  to 
the  left  side  of  the  epiglottis,  down  the  aryepiglottic  fold  to 
the  vestibulum  during  the  next  twenty-four  hours ;  then  via 
the  pharyngoepiglottic  fold  to  the  sinus  pyriformis  on  either 
side.  The  view  of  the  vocal  cords  was  entirely  cut  off  on 
the  17th  of  February,  but  symptoms  of  obstruction  did  not 
become  marked  until  a  few  hours  before  death,  which  oc- 
curred at  11 :05  A.  M.  on  February  17th,  so  obviously  from 
general  sepsis  and  heart  failure  (pulmonary  edema)  that  tra- 
cheotomy was  deemed  superfluous  at  a  consultation  of  the 
attending  surgeons  of  the  hospital. 

On  February  16th  the  gland  over  the  cricothyroid  ligament 
became  swollen.  This  corresponds  with  the  extension  of  the 
process  below  the  vocal  cords,  and  tends  to  corroborate 
Poirier's  (Btill.  Soc.  Anat.,  1887)  researches  on  the  region 
drained  by  these  nodes. 

The  temperature  ranged  from  103  to  104,  but  with  slight 
intermissions,  when  it  fell  once  to  101.  The  pulse  ranged 
from  100  to  140. 

The  delirium  gradually  passed  into  lethargy  and  this  into, 
complete  unconsciousness  long  before  the  dyspnea  became 
apparent.  The  urine  was  loaded  with  urates,  but  that  passed 
during  the  first  two  days  contained  no  sugar  or  albumin.  Leu- 
cocyte count  24,000  on  the  second  day.  Cultures  taken  from 
the  interior  of  the  larynx  at  various  times  gave  streptococcus 
in  almost  pure  culture,  whose  morphologic  and  cultural  char- 
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acteristics   correspond   with   those  of   streptococcus   pyogenes 
aureus. 

An  autopsy  was  not  permitted. 

Treatment. — Those  who  come  in  contact  with  the  sick,  and 
especially  those  who  are  much  about  pus  cases,  should  habitu- 
ally use  a  prophylactic  mouth  wash  and  gargle.  This  applies 
peculiarly  to  nurses  and  internes,  whose  devotion  to  duty  is 
too  often  accompanied  by  insufficient  out-door  exercise  and 
fresh  air,  and  renders  them  especially  liable  to  throat  infec- 
tions. For  this  purpose  I  have  been  recommending  for  some 
years  past  the  following  formula : 

R  Acidi  salicylici   dr.  iv 

Spts.  setheris  nitrosi 

Alcohol   aa  oz.  .i 

Formalin (1-10)  oz.  ss  to  oz.  i 

Ol.  caryophil  dr.  i 

Glycerine q.  s.  oz.  iv 

A  half  teaspoonful  of  this  to  a  half  glass  of  hot  water  is  used 
as  a  gargle  and  mouth  wash  whenever  necessary. 

The  treatment  of  either  erysipelas  or  phlegmon  by  injection 
of  antistreptococcus  serum  has  been  followed  by  results  that, 
to  say  the  least,  are  disappointing.  Our  case  of  laryngeal 
phlegmon  received  two  injections,  one  twenty-four  hours 
from  beginning  of  the  disease,  and  one  twenty-four  hours 
later,  without  in  the  slightest  degree  changing  the  local  or  gen- 
eral conditions  one  way  or  the  other. 

Our  treatment  must  therefore  be  symptomatic ;  thus  we  have 
three  principal  indications :  First,  to  combat  the  dyspnea ; 
second,  to  keep  up  strength  and  combat  heart  failure ;  third, 
to  assuage  the  dysphagia.  In  erysipelas  the  first  indication 
is  most  imperative ;  in  phlegmon  the  second.  Therefore,  in 
erysipelas  we  may  be  compelled  to  resort  to  tracheotomy  or  in- 
tubation very  early  in  the  course  of  the  disease.  It  should 
never  be  put  oflf,  but  when  the  laryngoscope  discloses  a  dan- 
gerous swelling,  operative  efforts  to  maintain  respiration  should 
be  decisively  made.  In  the  majority  of  cases  of  phlegmon 
death  occurred  before  dangerous  dyspnea  developed.  Blebs 
of  the  mucous  membrane  should  be  opened  if  they  are  situat- 
ed in  a  position  to  interfere  with  respiration ;  otherwise,  they 
are  unimportant  and  may  be  let  alone.  Whenever  pus  is 
demonstrated,  efforts  should  be  made  to  liberate  it  at  the  earli- 
est possible  moment.     Hot  and  cold  applications  to  the  neck 
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have  been  recommended.  Massei  is  especially  enthusiastic  in 
the  employment  of  cold.  According  to  Paralowsjy's  experi- 
ments, the  employment  of  such  cold  applications  tends  to  delay 
or  arrest  the  multiplication  and  development  of  streptococci. 
It  may  be  used  externally  in  an  ice  bag,  and  small  ice  pills 
may  be  dissolved  in  the  mouth.  Bryson  Delevan  employed 
a  spray  of  zinc  chlorid  and  an  alkaline  solution  of  quinin,  to- 
gether with  steam  inhalations  of  antiseptics.  Massei  employs 
swabbing  the  throat  with  1-2000  corrosive  sublimate  solution. 
In  our  case  adrenalin  solution  with  and  without  cocain  was 
employed  with  very  slight  effect  on  the  distressing  local  sen- 
sations. The  strength  was  kept  up  by  rectal  alimentation,  the 
use  of  coffee  and  brandy  and  continuous  rectal  normal  salt  in- 
jections, and  the  hypodermic  use  of  cardiac  stimulants.  Oxy- 
gen was  employed  toward  the  end  when  the  first  symptoms  of 
dyspnea  developed. 

But  in  spite  of  all  the  patient  died  five  days  from  the  time 
she  first  complained  of  pain  in  the  throat. 
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LXXVIII. 

AN  ORIGINAL  RESEARCH  ON  THE  CAUSE  OF 
VOCAL  NODULES. 

By  F.  E.  Miller,  M.  D., 

NEW   YORK. 

I  desire  to  call  attention  to  an  entirely  new  theory  of  the 
formation  of  vocal  nodules,  based  upon  the  personal  observa- 
tion of  234  cases  occurring  in  my  private  practice.  The  facts 
herein  mentioned  are  the  results  of  further  patient  and  per- 
sistent investigation  of  this  subject,  especially  in  consequence 
of  many  letters  received  from  physicians  and  voice  specialists, 
who  have  read  my  article  on  the  same  subject  in  the  Novem- 
ber. 1903,  number  of  the  Laryngoscope,  and  have  requested 
further  explanation  of  the  cause  of  vocal  nodules.  With  this 
object  in  view,  I  have  had  five  original  and  very  careful  dis- 
sections or  larynges  made  by  Dr.  Edgar  E.  Stewart  and  Mr. 
and  Mrs.  H.  Howard  Brown,  voice  anatomists  of  large  experi- 
ence, to  whose  skillful  work  under  my  direction  this  discovery 
is  mainly  due. 

Summary.  Of  234  cases  of  vocal  nodules  coming  under  my 
observation  during  the  last  fifteen  years,  136  were  found  upon 
the  left  cord,  98  were  on  the  right  vocal  cord.  32  were  bilat- 
eral and  symmetrical  vocal  nodules,  that  is  to  say,  on  the  left 
side  and  right  side  at  "C"  sharp,  that  is  at  the  anterior  third 
of  the  cord,  the  most  common  place  for  nodules,  two  single 
nodules  and  two  bilateral  and  symmetrical  at  "F"  sharp  in 
company  with  double  bilateral  "C"  sharp  nodules.  The  "F" 
sharp  nodules  were  situated  about  half  way  between  the  thy- 
roid end  and  the  anterior  third  of  the  cord :  One  at  "G"  sharp, 
the  remainder  at  "C"  sharp.  There  was  one  "B"  flat  nodule 
on  the  left  vocal  cord  and  this  was  in  company  with  a  bilat- 
eral symmetrical  "C"  sharp  nodule.  This  makes  it  very  evi- 
dent that  these  nodules  occur  at  as  many  as  four  different 
points  on  the  vocal  cords,  although  the  records  of  some  inves- 
tigators of  this  subject  seem  to  allow  for  one  only,  and  that 
always  occurring  at  about  the  same  point. 
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Before  stating  my  theory  of  the  origin  of  these  nodules,  I 
shall  give  the  results  of  different  kinds  of  treatment  employed 
by  me  for  their  eradication.  Prior  to  the  year  of  1902,  I  em- 
ployed the  ordinary  medical  means  familiar  to  all.  I  found 
that  such  treatment  was  attendant  with  more  or  less  indiffer- 
ent success.  Having  been  a  public  singer  of  recognized  standing 
for  a  number  of  years,  the  pursuit  of  this  subject  was  of 
especial  interest  to  me,  and  while  recognizing  the  fact  that  all 
nodules  know^n  upon  the  vocal  cords  did  not  occur  in  singers' 
throats,  the  systematic  recurrence  of  nodules  at  specific  points 
on  the  vocal  cords,  long  ago  led  me  to  believe  that  the  manner 
of  voice  use  had  something  to  do  with  this  phenomenon. 

During  the  year  1902  I  met  Mr.  and  Mrs.  H.  Howard 
Brown,  the  voice  specialists  whom  I  have  already  mentioned. 
They  demonstrated  to  me  a  theory  of  voice  action  and  a  sys- 
tem of  training  which  seemed  to  me  to  have  a  definiteness  not 
present  in  the  empirical  system  with  which  I  have  been  famil- 
iar before.  They  assured  me  that  in  such  cases  of  singers' 
nodules  and  vocal  paralysis  as  I  might  have  among  my  pa- 
tients, there  would  be  present  certain  vocal  derangements, 
which,  w^hen  removed,  would  better  these  conditions.  Experi- 
menting upon  this,  I  sent  them  a  number  of  people  and  the 
rapidity  and  certainty  with  which  nodules  and  paralytic  condi- 
tions disappeared  were  to  me  remarkable. 

I  herewith  state  the  result  of  a  few  cases  which  were  cured 
in  this  way. 

Miss  L.  J.  T.,  soprano  with  all  the  natural  attributes  for  a 
magnificent  singer :  Voice  out  of  commission.  Double  nodules 
cured  in  fourteen  lessons.  Reports  made  to  me  showed  chin 
muscles  much  over-contracted,  tongue  badly  depressed  and 
tone  consequently  pinched.  Remained  with  these  teachers  for 
some  time  and  is  now  doing  concert  work,  occupying  position 
as  dramatic  soprano  soloist  in  Temple  Emanuel,  one  of  the 
largest  congregations  in  New  York. 

Miss  E.  P.,  soprano.  Double  nodules,  tongue  depressed, 
jaw  pulled  out  of  place,  tone  pinched,  cured  in  thirteen  lessons. 
Remained  for  one  year,  now  in  Berlin  studying  for  grand 
opera  with  G.  B.  Lamperti. 

Mrs.  M.  D.,  sporano  in  grand  opera.  Chin  muscles  over- 
contracted,  voice  pinched  in  high  tones,  nodule  began  to  dis- 
appear in  two  lessons.     Took  ten  lessons  in  all  and  returned 
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to  opera  singing.     Assured  us  two  years  after  that  she  had 
had  no  further  trouble. 

Miss  G.  R.,  principal  soprano  in  Savage  Grand  Opera  Co. 
Chin  muscles  over-contracted  and  tongue  depressed,  voice 
forced  in  high  tones.  Nodule  on  cord  for  four  months,  break 
in  voice  at  "F"  sharp.  Nine  lessons,  without  interfering  v^ith 
daily  rehearsal ;  during  the  last  part  she  sang  four  roles  in  one 
week.  Voice  then  perfectly  clear.  The  nodule  was  cured 
after  the  seventh  lesson. 

Mrs.  J.  T.  O.,  soprano.  Chin  muscles  over-contracted,  voice 
totally  paralyzed  for  singing  effort.  Fifteen  lessons,  sang 
concert  in  Providence,  R.  I.,  receiving  good  press  notices. 

Mr.  E.  W..  noted  concert  tenor.  Interarytenoid  swelling 
for  three  years,  tone  husky,  palate  relaxed.  Forty-seven  les- 
sons, great  success  in  England.  After  a  recent  concert  in 
Nashville,  Tenn..  paper  styled  him  "The  greatest  tenor,  by  far, 
who  has  ever  sung  in  Tennessee."  Laryngeal  condition  per- 
fect and  tones  perfectly  clear. 

In  all  of  the  above  cases,  in  addition  to  vocal  means,  they 
used  some  Swedish  massage  movements  on  contracted  chin 
muscles,  believing  that  much  good  was  accomplished  by  this 
means  during  the  first  stages  of  treatment.  These  movements 
aid  in  cure  by  relieving  some  of  the  worst  muscular  contrac- 
tion and  by  stimulating  circulation  and  nerve  supply. 

The  general  result  of  treatment  of  all  these  cases  corre- 
sponds with  the  instances  quoted  above. 

In  the  year  1903  I  purchased  an  apparatus  which,  as  used 
by  me,  has  proven  the  sovereign  remedy  for  nodes.  This  in- 
strument completely  supersedes  the  mechanical  work'  above 
mentioned,  and  has  more  value  in  that  it  is  an  anesthetic  and 
produces  powerful  desensitizing  effects  upon  the  mucous  mem- 
branes, that  border  upon  the  marvelous.  We  know  that  a 
powerful  blow  behind  the  ear,  upon  the  chest,  back  of  the  ear, 
or  in  the  epigastrium,  namely,  over  the  principal  vaso-motor 
ganglia,  will  shock  the  subject  to  which  the  blow  is  given, 
causing  an  anesthesia  of  that  part,  and  a  blanching  of  the 
mucous  membrane  within  the  nose  and  mouth  similar  to  that 
produced  by  a  sudden  most  serious  hemorrhage.  With  an  in- 
strument which  consists  of  a  rubber  cap  screwed  into  a  Swed- 
ish massage  bulb  fastened  to  a  Vosberg's  cable  and  a  rapid 
motor  operating  this  cable,  anywhere  from  1800  to  3000  revo- 
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lutions  can  be  administered  to  the  human  body  in  the  shape  of 
blows  accompanied  by  oscillation  and  suction. 

By  placing  this  instrument  at  a  speed  of  3000  revolutions 
per  minute  back  of  the  ear  and  drawing  it  in  the  position  of 
the  stylo-pharyngeus  from  its  mastoid  attachment  to  the 
thyroid,  then  over  the  sterno-hyoid  and  sterno-thyroid,  thence 
over  the  four  layers  of  chin  muscles,  thence  over  the  angles 
of  the  neck,  then  again  from  the  occiput  down  along  the  spine 
along  the  vertical  column  to  the  os  sacrum  (the  whole  process 
not  taking  over  two  minutes),  there  will  have  been  produced  in 
the  mucous  membrane  of  the  nose  and  throat  most  remarkable 
phenomena.  A  pallor  will  have  spread  all  through  the  nares, 
posterior  and  interior,  over  the  pharj^nx  and  into  the  larynx 
and  particularly  will  mark  the  region  of  the  epiglottis  and 
larynx.  Vocal  cords  with  nodes  upon  them  which  are  red  and 
bulging  and  covered  with  mucus,  will  seem  to  be  several  shades 
paler.  The  cords  themselves  will  be  less  bowed  and  the  node 
will  become  surprisingly  smaller  and  apparently  absorbed  to 
a  great  degree. 

I  know  of  no  means  that  produces  such  quick  and  remark- 
able effects  upon  the  mucous  membranes  of  the  vocal  cords  or 
upon  these  various  parts  mentioned  above ;  so  remarkable  is 
this,  that  nodes,  if  quite  acute,  not  too  large  and  deeply  infil- 
trated, will  be  absorbed  in  from  three  to  five  days.  Of  course, 
by  singing  again  they  are  apt  to  recur,  especially  if  the  false 
mechanism  is  indulged  in,  or  the  reflex  conditions  established 
by  the  node-producing  element  have  not  been  eradicated. 

Observation,  therefore,  and  recent  experiments,  lead  me  to 
believe  that  if  these  nodules  of  singers  are  to  be  permanently 
cured,  the  means  of  a  correct  vocal  action  must  be  resorted  to 
in  the  majority  of  cases.  Many  people,  not  singers,  produce 
nodes  by  coughing.  I  have  seen  a  dog  with  nodes.  But  the 
nodes  of  singers  which  have  caused  so  much  discussion  have 
been  referred  to  by  Prof.  Turck,  who  first  illustrated  and  called 
the  attention  of  the  profession  to  chorditis  tuberosa  acuta.  Dr. 
Jas.  P.  MacAvoy,  of  this  city,  in  his  reminiscences  of  Prof. 
Schnitzler,  of  Vienna,  says  that  he  was  accustomed  to  say  to 
his  post-graduate  class  of  students  from  all  parts  of  the  world, 
"A  guinea  to  the  one  that  makes  a  correct  diagnosis !"  Although 
Dr.  MacAvoy  lived  with  Bergasse,  Prof.  Schnitzler's  first  as- 
sistant, for  three  years,  he  never  saw  the  guinea  carried  away ; 
he  never  saw  a  student  able  to  make  the  diagnosis  of  a  singer's 
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nodule  or  the  acute  chorditis  of  singers.  It  is  no  wonder  then, 
that  its  diagnosis  and  etiology  have  been  questioned. 

The  purpose  of  this  article  is  to  throw  any  additional  light 
possible  upon  work  which  has  already  been  done,  and  if  issue 
is  taken  with  any  statements  made  by  other  voice  specialists, 
it  is  for  the  purpose  of  furthering  investigation  by  causing  dis- 
cussion of  any  points  at  issue,  and  in  order  that  eventually  we 
may  arrive  at  the  truth.  That  there  must  be  cogent  reasons 
for  the  aflfinity  of  the  vocal  nodule  for  certain  portions  of  the 
cords,  is  certainly  recognized  by  the  most  competent  laryn- 
gologists,  who  have  advanced  many  theories  as  to  their  cause, 
most  of  them  mysteriously  seductive,  but  not  any  of  them  defi- 
nite enough  to  satisfy  careful  analysis. 

In  explaining  this  latest  theory,  it  is  necessary  to  understand 
something  of  voice  action,  and  before  stating  my  theory,  and 
before  giving  the  result  of  a  microscopic  examination  of  dou- 
ble nodes,  which  I  removed  from  vocal  cords,  I  will  give  a 
brief  explanation  of  what  I  believe  to  be  the  correct  standard 
for  tone  production.  The  fundamental  movement  consists  of 
breath  pressure.  This  production  is  caused  by  two  movements, 
inspiratory  and  expiratory :  The  inspiratory  movement  con- 
sisting of  exertion  of  the  rib  raising  and  expanding  muscles, 
and  contraction  of  the  diaphragm.  The  expiratory  movement 
consists  of  contraction  of  the  abdominal  and  back  muscles, 
which  pull  the  ribs  inward  and  downward.  It  is  unnecessary 
for  me  to  go  into  details  any  further  than  to  say  that  it  re- 
quires skillful  work  to  establish  a  balance  between  the  exer- 
tion of  the  expiratory  movement,  and  the  letting  go  of  the  in- 
spiratory effort.  The  index  of  this  breath  control  and  pressure 
can  be  felt  below  the  base  of  the  breast  bone,  where  it  seems 
as  though  on  contraction  the  rectus  abdominis  muscle  bunches 
itself,  giving  apparently  a  forward  movement.  It  has  been 
known  for  a  long  time  that  in  singing  the  scale  of  pitches,  the 
thyroid  cartilage  tilts  forward  and  the  vocal  cords  are  length- 
ened. We  will  designate  this  action  as  "cord  stretching"  for 
the  purpose  of  lengthening  and  thinning  the  vocal  cords  as  the 
scale  ascends.  This  tilting  is  accomplished  by  means  of  the 
palato-pharyngei  muscles  which  fasten  to  the  upper  back  bor- 
der of  the  thyroid  cartilage,  and  on  contraction  pull  towards 
their  fixed  end  on  the  hard  palate. 

Attaching  to  the  under  side  of  the  hyoid  bone  and  on  con- 
traction pulling  towards  their    fixed     end   at     the    top  of  the 
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breast  bone,  we  have  the  sterno-hyoid  muscles.  The  first  of 
these  pulls  somewhat  upward  and  forward  at  the  back  of  the 
larynx,  and  the  second  pulls  downward  on  the  front  of  the 
larynx,  causing  a  forward  tilting  of  the  thyroid  cartilage.  The 
vocal  cords  are  fastened  in  the  angle  of  the  thyroid  cartilage 
at  their  anterior  ends  and  at  their  posterior  ends  to  the  ary- 
tenoid cartilage.  It  must  be  remembered  that  the  arytenoid  car- 
tilages are  attached  to  the  cricoid  cartilage,  and  do  not  move 
excepting  to  approximate  the  cords.  In  order  that  the  larynx 
may  have  a  fixed  point  upon  which  this  tilting  can  take  place, 
it  is  provided  that  the  stylo-pharyngei  muscles,  fastening  on 
the  upper  back  edge  of  the  thyroid  cartilage  and  upon  contrac- 
tion pulling  towards  their  fixed  end  at  the  styloid  process,  and 
the  sterno-thyroid  pulling  from  the  side  of  the  thyroid  cartil- 
age to  the  breast  bone,  combine  to  hold  the  larynx  in  place.  I 
have  watched  the  results  of  vocal  work  based  upon  this  action, 
and  have  found  them  thoroughly  satisfactory. 

I  herewith  give  microscopic  examination  of  double  nodes. 
The  epithelial  layer  manifests  no  deviation  from  the  normal, 
either  in  its  external  hornified  stratum  (which  is  very  thin) 
or  in  its  relation  to  the  subepithelial  connective  tissue,  in  any 
portion  of  the  sections  examined.  Except  in  one  or  two  very 
small  segments,  the  thickness  is  almost  uniform  throughout. 
Even  with  strong  magnification  (x460),  not  the  slightest  evi- 
dence of  separation  from  the  subepithelial  layer  can  be  noted. 
At  a  point  corresponding  to  the  apex  of  the  nodule,  there  is  a 
flask-shaped  invagination,  or  crypt-like  depression,  about  one- 
fifth  the  size  of  the  total  mass.  This  invagination  begins  as  a 
tubular  inversion  which  gradually  enlarges  to  bulbous  shape  in 
the  depth.  In  some  of  the  sections  this  sacculation  appears  as 
an  almost  spherical  closed  cavity,  which  phenomenon,  no  doubt, 
is  due  to  section  above  or  below  the  level  of  the  outlet  to  the 
epithelial  surface.  It  could  not  be  determined  whether  or  not 
this  was  an  artifact  due  to  shrinkage  in  hardening  of  the  tissue. 

The  connective  tissue  composing  the  bulk  of  the  nodule  is 
densest  immediately  beneath  the  epithelial  layer,  and  gradually 
becomes  more  and  more  rarified  as  the  base  or  attachment  to 
the  cord  is  approached.  Throughout  these  portions  the  spaces 
formed  by  separation  of  the  connective  tissue  fibres  are  infil- 
trated with  a  greater  or  less  amount  of  homogeneous  or  very 
finely  granular  translucent  substances,  in  every  way  resembling 
coagulated  edematous  (serous)  fluid.     Near  the  base  or  cord 
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attachment,  the  tissues  are  so  loosely  arranged  that  the  fibrous 
fibrillae  form  a  fine  reticulum,  the  spaces  of  which  are  infil- 
trated with  the  translucent,  homogeneous  or  firmly  granular 
material.  Here  the  tissue  cells  have  assumed  a  marked  stel- 
late shape  with  decided  prolongations,  which  anastomose  with 
fibrillae  from  other  cells  of  like  nature  to  form  this  reticulum. 
This  appearance  is  unquestionably  due  to  edematous  infiltra- 
tion of  a  passive  and  very  probably  a  chronic  nature,  since 
there  is  nowhere  any  evidence  of  cellular  proliferation,  except 
in  the  intima  of  the  smallest  vessels,  which  show  a  moderate 
degree  of  nuclear  activity,  but  not  sufficient  to  markedly  en- 
croach upon  the  lumina.  No  red  blood  corpuscles  and  but 
rarely  a  polynucleated  leucocyte  (wandering  cell)  were  noted 
outside  of  the  blood  vessels. 

Except  for  a  slightly  thicker  horny  layer  of  the  epithelial 
covering,  the  nodule  lowermost  upon  the  pin  presents  the  same 
histologic  features. 

Conclusions  drawn  from  careful  microscopic  examinations 
made  by  Drs.  Henry  T.  Brooks  of  the  Post-Graduote  School 
of  Medicine,  and  John  Larkin  of  the  College  of  Physicians  and 
Surgeons  of  New  York,  made  especially  for  this  article,  show 
that  in  its  simplest  form  the  nodule  is  a  superficial  edema, 
manifesting  itself  on  the  edge  of  the  vocal  cord,  sometimes  ap- 
pearing on  one  and  then  on  the  other,  and  at  times  on  both, 
making  symmetrical  and  bilateral  nodules,  dependent  entirely 
on  causation.  For  instance,  the  cause  might  be  a  simple  case 
of  coughing,  and  to  simplify  matters  pathologically  the  nodule  is 
an  edema,  a  swelling  from  eflFusion  of  watery  fluid  in  the  cel- 
lular tissues  beneath.  If  aggravated  by  continued  use  of  the 
voice,  it  may  develop  and  become  exceedingly  dangerous  to 
the  voice  by  extending  outward  to  the  tissues  of  the  cord  itself. 
The  cure  for  this  state  of  thing  is  by  absorption  of  the  fluid 
contents  and  a  consequent  diminution  of  the  size  of  the  nodule, 
until  finally  the  condition  of  the  cord  becomes  normal  and  the 
voice  is  fully  restored.  In  the  formation  of  the  nodule,  it  is 
worth  remarking  that  the  traumatic  or  coughing  nodule  may 
appear  at  any  point  of  the  cord.  It  shows  at  first  at  one  point 
and  then  at  another.  The  nodule  caused  by  vocal  weakness, 
however,  displays  an  exasperating,  even  puzzling  affinity  for 
particular  portions  of  the  vocal  cords.  It  is  generally  found 
protruding  from  the  anterior  and  middle  third  on  one  or  the 
other  side  of  the  glottic  opening.     In  fact,  it  frequently  hap- 
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pens  that  the  traumatic  nodule  and  what  for  convenience's 
sake  has  been  arbitrarily  styled  the  "vocal  node,"  are  simul- 
taneously present,  the  traumatic  nodule  existing  by  itself  in 
some  irregular  portion  of  the  cord  or  superimposed  upon,  or 
blended  with  the  vocal  node,  each  to  be  distinguished  by  its 
well  defined  location,  although  produced  by  totally  different 
causes. 

Those  who  would  explain  this  by  the  theory  of  attrition  or 
segmentation,  would  refer  you  to  the  stroboscope  of  Oertel, 
or  possibly  to  the  more  or  less  familiar  trick  of  the  vibrating 
string  and  the  bit  of  paper.  If  the  paper  be  laid  upon  the 
string  at  a  certain  point  it  will  be  flirted  away,  while  if  it  be 
laid  upon  the  string  at  another  point,  the  rest  point,  if  you 
please,  it  will  slip  unagitated  to  the  floor.  Inasmuch  as  the 
vocal  cords  are  subject  to  the  same  laws,  the  lesson  drawn 
from  the  string  and  the  bit  of  paper  applies,  the  nodule  taking 
the  place  of  the  paper.  Note,  however,  the  difference.  The 
string  is  single  and  there  is  no  attrition.  If  there  were  two 
strings,  the  bit  of  paper  might  be  caught  and  sadily  twisted  in 
a  miniature  whirlwind  of  opposing  vibrations,  and  a  node  pro- 
duced symmetrically  on  its  mate,  the  opposite  cord. 

By  studying  the  laws  of  vibration  of  strings  and  pipes  in 
physics,  we  find  that  there  are  sections  of  the  vibrating  string 
and  portions  of  the  air  in  the  organ  pipes  which  do  not  vibrate 
wath  the  string  or  pipe  as  a  whole,  but  which,  as  nodes  and 
segments,  subdivide  the  string  and  pipe  into  active  and  passive 
portions. 

By  careful  observation  we  are  able  to  see  whether  the  vocal 
cords  are  making  a  segment  in  the  center  or  whether  they  are 
vibrating  longitudinally  without  making  a  segment  with  the 
opposite  one  by  vibration.  Dr.  Curtis  says :  "As  a  matter  of 
fact,  the  tiny  pearls  of  mucus  are  driven  by  the  centrifugal 
force  of  the  vibrating  vocal  cords  to  the  middle  point  of  the 
vibrating  segment  and  from  thence  are  thrown  outward.  They 
mark,  then,  if  anything,  points  of  greatest  movement  in  the 
vibrating  segment,  and  not  points  of  rest."  Again,  "This  ob- 
servation confirms  the  theory  advanced  several  years  ago  by 
me  as  to  the  formation  of  nodules  of  attrition  in  singers'  cords, 
and  explains  the  removal  of  the  same  by  exercises  of  vocaliza- 
tion." 

There  are  those  who  define  a  "singer's  nodule"  as  an  in- 
flammatory growth  situated  at  the  junction  of  the  anterior  and 
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iiiidclle  thirds  of  the  vocal  cords,  a  definition  which  is  certainly 
most  unsatisfactory  when  we  know  for  a  fact  that  nodes  occur 
between  the  middle  of  the  anterior  third  and  at  the  posterior 
third,  and  also  on  both  cords  as  well  as  at  the  junction  of  the 
anterior  and  middle  thirds.  It  has  also  been  said  that  these 
growths  are  due  to  the  employment  of  an  injurious  method  of 
attackin.s:  tones,  and  are  to  be  eliminated  by  using  a  "focus"  of 
tone  a  (a  term  certainly  very  hard  to  understand).  This 
"focus"  of  tone  places  the  initial  impulse  upon  the  cords  in 
such  a  manner  that  attrition  becomes  impossible.  I  take  issue 
with  this  statement  because  I  believe  that  attrition  is  not  nec- 
essary to  form  the  nodule,  as  will  be  seen  when  I  state  my 
theory.  It  may  be  after  these  growths  have  been  started  they 
may  be  enlarged  by  attrition. 

The  defenders  of  the  segmentation  theory  (portions  of  the 
vocal  cord  being  divided  into  parts),  state  that  the  damage  to 
the  singing  voice  occurs  in  the  upper  medium  register.  What 
is  meant  by  this  is  probably  the  upper  half  of  the  middle  reg- 
ister, relatively  high  or  low  according  to  the  voice,  whether  it 
be  soprano,  contralto,  tenor  or  bass.  It  is  also  said  that  this 
segmentation  is  rearranged  for  higher  pitches  in  such  a  man- 
ner, that  the  vocal  cords  do  not  rub  against  one  another.  On 
the  theory  of  the  specific  action  of  the  thyro-arytenoideus  ex- 
ternus  muscle  that  I  now  propose,  this  rather  mysterious 
statement  is  unnecessary.  I  also  take  issue  with  the  following 
statement :  "That  singers'  nodules  are  the  result  of  a  direct 
mechanical  effect  caused  by  the  interference  of  opposite  vibrat- 
ing segments,  and  are  not  true  nodes  in  an  acoustic  sense  has 
been  proven  beyond  doubt  by  the  investigation  with  the  strobo- 
scope of  Oertel,  Koschlakoff  and  Simanowski."  Of  course  we 
all  have  our  own  opinion,  and  having  made  some  investigation, 
we  think  that  this  is  not  proven  beyond  a  doubt,  and  we  do 
not  believe  that  it  can  be  so  for  the  one  grand  reason  that 
it  is  impossible  to  make  proper  observation  with  an  instru- 
ment which  employs  a  human  subject  whose  cords  are  to  be 
seen ;  again  the  eye  and  hand  of  the  operator,  and  still  further 
an  instrument  whose  revolutions  are  too  rapid  for  the  human 
eye  to  make  correct  observation  ;  and  then  again  in  all  of  these 
observations  we  can  see  only  the  one  side  of  the  cord,  that 
being  the  upper  side. 

My  theory  on  the  causation  of  singers'  nodes  is  as  follows : 
A  great  majority  of  the  subjects  present  a  follicular  ton- 
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sillitis.  Accompanying  this  there  is  more  or  less  congestion 
of  the  mucous  membrane  in  the  larynx.  This  renders  that 
portion  over  the  vocal  cords  more  liable  to  become  edematous. 
It  is  further  thought  that  there  is  a  hyperactivity  of  certain 
fasciculi  of  the  thyroarytenoideus  externus  muscle,  and  that 
where  these  bundles  cross  the  true  cords  there  is  produced  a 
localized  edema  or  singer's  node. 

By  a  remarkable  combination  of  circumstances,  it  has  been 
my  privilege  to  have  under  my  professional  care  all  four  of 
the  leading  solo  soprano  voices  of  Old  Trinity,  St.  George's 
Church,  Heavenly  Rest  and  St.  Thomas'.  These  boys  have 
all  begun  their  changes  in  voice  under  identically  the  same 
conditions.  The  boys  I  refer  to  are  Earl  Gulick,  Allen  Schneb- 
be,  Charles  Mehan  and  Maxwell  Kennedy,  well-known  boy 
sopranos,  who  have  sung  all  over  the  country.  The  observa- 
tion consisted  of  this:  First,  that  it  was  the  inflammation  of 
the  left  tonsil,  then  a  partial  paralysis  of  the  left  cord,  then 
the  production  of  a  node  on  the  same  cord  at  "C"  sharp, 
/ollowed  by  the  production  of  another  node  upon  the  other 
cord.  In  the  left  tonsil  of  each  one  of  these  cases  were  found 
chronic  follicular  tonsillitis  as  determined  by  the  usual  signs 
of  this  disease,  one  of  which  was  the  ability  of  the  affected 
tonsil  to  express  large  cheesy  plugs.  In  all  these  cases,  be- 
yond a  slight  inflammation  of  the  anterior  and  posterior  pil- 
lars, there  seemed  to  be  nothing  else  to  be  observed  about  the 
tonsil.  All  of  these  little  patients  did  not  come  to  me  for 
sore  throat,  or  because  they  were  afflicted  with  tonsillitis,  but 
to  consult  me  on  their  vocal  debility  and  the  loss  of  their  sing- 
ing voice. 

One  of  them  in  particular  went  away  with  diagnosis  of  cheesy 
deposits  in  the  left  tonsil  and  partial  paralysis  of  the  right 
cord,  with  my  request  that  he  should  not  sing  owing  to  an 
impending  change  in  his  voice.  I  did  not  treat  this  boy  at 
all,  did  not  even  spray  his  throat  because  I  saw  the  nature 
of  his  voice  failure.  I  merely  expressed  a  few  of  the  cheesy 
deposits  out  of  the  tonsil  crypts  with  the  result  that  at  that 
service  he  sang  well.  He  returned  to  mc,  however,  with  a 
node  in  his  vocal  cord  produced  in  his  attempt  to  sing  ".\ 
at  this  service.  Going  from  the  medium  "E"  to  the  high  "A 
he  felt  a  sudden  giving  a\va\  ..t  his  voice,  although  he  was 
able  to  hold  the  note  almost  to  its  end.  The  following  Sun- 
day he  was  unable  to  sing,  and  although  the  boy   returned 
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to  me  during  the  week.  I  did  no  more  to  his  voice  than  to 
tell  him  that  i  thought  the  change  had  begun.  On  the  next 
Sunday  his  voice  failed  completely,  so  much  so  that  the  very 
remarkabk  statement  was  made  by  one  of  his  musical  friends 
to  the  effect  that,  while  the  first  spraying  of  his  throat  had 
resulted  in  a  decided  relief  from  all  his  vocal  debility  and 
had  put  it  in  good  order,  the  second  spraying  had  brought 
about  d.  condition  that  had  ruined  his  voice.  Subsequently,  at 
his  father's  suggestion,  the  boy  resigned  his  position.  In  reality 
I  had  not  used  the  spray  at  all,  and  did  not  treat  him  the 
second  time.  Since  that  time  he  has  not  sung  at  all,  his 
voice  having  descended  an  octave  without  treatment,  except 
for  tne  treatment  of  the  ear  on  the  same  side  with  the  in- 
flamed tonsil,  and  which  has  been  affected  a  long  time  in 
consequence  of  the  diseased  tonsils  through  the  auricular 
branch  of  the  vidian.  Undoubtedly,  this  had  also  affected  the 
nerve  supply  of  the  ear  and  had  created  certain  catarrhal  dis- 
turbances affecting  that  ear  seriously.  As  a  result  his  voice 
has  completely  changed  and  is  now  in  that  broken  condi- 
tion that  usually  follows  the  change  of  boys'  voices  always 
noted  at  puberty.  The  node,  however,  has  entirely  disappear- 
ed and  so  has  the  paralysis  of  the  cord,  while  in  singing 
the  usual  phenomenon  takes  place,  although  he  is  now  14 
years  of  age.  Should  he  sing  from  "A"  flat  down  to  "C", 
his  voice  would  immediately  break  at  "C"  sharp  and  jump 
a  fifth,  that  is.  to  the  "G"  sharp  below,  either  going  into  the 
man's  voice  or  giving  out  entirely.  Now  in  singing  his  voice 
jumps  the  entire  octave  from  "C"  sharp  down  to  the  lower  "C" 
sharp  on  almost  every  occasion,  and.  strange  as  it  may  seem, 
all  of  these  boys  have  had  exactly  the  same  phenomena. 

If  we  turn  to  the  thyroarytenoideus  externus  muscle,  we 
will  see  that  its  action  is  somewhat  complicated  on  account 
of  its  attachments. 

.\  brief  description  of  the  anatomic  conditions  existing  in 
this  portion  of  the  human  larynx  would  seem  appropriate  here. 
The  thyroarytenoideus  internus  extends  horizontally  back- 
wards from  the  inner  surface  of  the  thyroid  cartilage  in  front, 
near  the  median  line,  to  the  muscular  process  of  the  arytenoid 
cartilage  behind  on  either  side,  and  forms  the  inferior  or  true 
vocal  cords.  Externally  or  laterally,  but  still  within  the  con- 
fines of  the  thyroid  cartilage,  this  muscle  is  overlapped  by  the 
thyroarytenoideus  externus  or  wall  muscle,  whose  fibres  run 
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almost  vertically  upward  from  the  anterior  inferior  part  of 
the  inner  surface  of  each  ala  of  the  thyroid  cartilage,  from  its 
lower  border  in  front,  and  also  from  the  anterolateral  portion 
of  the  inner  aspect  of  the  cricothyroid  membrane  to  spread 
out  in  the  mucous  membrane  of  the  larynx  above,  and  is 
inserted  in  part  into  the  edge  of  the  epiglottis.  Thus  it  will 
be  seen  that  these  muscles  cross  nearly  at  right  angles,  some- 
what in  the  manner  represented  in  the  diagram.  It  is  just  at 
the  site  of  contact  of  these  two  muscles  on  the  mucous  mem- 
brane where  the  vocal  nodes  occur.  From  Luschka's  draw- 
ing, it  will  be  seen  that  there  are  practically  three  divisions 
of  this  muscle:  the  arytenoid  division  which  unites  wath 
the  cricoid,  the  thyroid  division,  and  the  epiglottic  division. 
The  action  of  this  muscle  plays  a  most  important  part  in  the 
approximation  of  the  vocal  cords,  and  as  normal  intrinsic 
action  is  dependent  upon  normal  extrinsic  action,  it  will  read- 
ily be  seen  that  any  derangement  of  the  external  action  would 
cause  a  direct  tendency  of  this  thyroarytenoideus  externus 
muscle  to  overact,  and  it  is  upon  the  combination  of  those 
tonsillar  lesions  and  the  overaction  of  this  muscle  that  my 
theory  is  based. 

With  regard  to  prevention  of  nodes,  if  in  childhood  aden- 
oids and  tonsils  receive  their  proper  attention,  if  lingual 
tonsils  and  pharyngeal  hypertrophies  are  watched  with  care 
and  removed  ;  if  children  are  made  to  be  very  careful  dur- 
ing the  period  of  voice  change,  menstrual  functions  and  other 
conditions  which  cause  sympathetic  nervous  changes  to  take 
place  aiifecting  the  mucous  membranes  at  the  age  of  puberty; 
if  a  correct  synthetic  voice  production  or  voice  science  be  es- 
tablished, which  can  be  simplified  and  studied  by  proper  ana- 
tomic and  physiologic  laws,  we  probably  would  never  have 
the  nodule  question  to  consider  except  as  a  matter  of  acci- 
dent. 

Acting  upon  this  theory,  I  have  caused  some  dissections  to 
be  made  with  the  inference  that  there  must  be  .some  factor 
at  work  beneath  the  mucous  membrane  over  the  cords  which 
cause  a  local  edema  and  consequently  the  slight  elevations 
which  appear.  The  idea  was  conceived  that  the  venous  re- 
turn might  be  cut  off  by  the  pressure  of  certain  muscles  act- 
ing in  different  directions  and  thus  cause  the  local  swelling. 

Case  I.  Larynx  ni  a  Chinaman,  iged  about  45.  Occupa- 
tion, laundryman.     Voice  high  pitched,  larynx  large.     Found 
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thyroid  fasciculus  large ;  cricothyroid  fasciculus  also  large, 
but  a  space  between  these  fasciculi  where  the  muscle  was  very 
thin.  Arytenoid  fasciculus  broad  and  thin.  There  were  no 
nodes  on  these  cords.  The  larynx  was  a  beautiful  specimen, 
but  the  tonsils  were  in  their  normal  conc'ition. 

Case  11.  I^arynx  of  a  negro,  aged  24.  Occupation,  waiter. 
Voice  gutteral,  specimeil  large,  cords  lax.  The  anterior  fas- 
ciculus was  larger,  broader  and  stronger  than  in  the  former 
specimen,  but  the  cricothyroid  bundle  was  not  as  distinct.  The 
space  between  these  fasciculi  was  better  filled  with  muscular 
tissue.     No  nodes  existed.    Tonsils  normal. 

Case  III.  Larynx  of  a  white  girl,  aged  18.  Occupation, 
unknown.  Character  of  voice  not  known.  Larynx,  fair  size. 
Thyroarytenoideus  externus  well  developed,  especially  its  pos- 
terior portions,  that  is,  those  arising  from  the  cricothyroid 
membrane  and  from  arytenoid.  No  nodes  present.  Tonsils 
normal. 

Case  IV.  Larynx  of  a  butcher,  aged  45.  Specimen  of 
medium  size.  Character  of  voice  not  known.  In  this  instance 
the  thyroarytenoideus  externus  was  more  peculiarly  sloped, 
the  lower  part  extending  mostly  from  the  thyroid  cartilage. 
Was  quite  thick  and  broad  for  about  one-half  its  course.  The 
upper  end,  while  not  entirely  lacking,  was  very  poorly  devel- 
oped. For  this  muscle,  there  was  no  fasciculus  more  distinct 
than  another.  Phar\ngeal  tonsils  normal.  No  nodes  pres- 
ent. 

Case  V.  Larynx  of  a  laboring  man,  aged  40.  Specimen 
of  large  size.  Character  of  voice  unknown.  This  larynx 
resembled  the  previous  one  in  all  particulars,  except  that  the 
upper  fibres  of  the  thyroarytenoideus  externus  were  more  dis- 
tinct. 

Case  VI.  Male  larynx,  aged  about  35-10.  History  un- 
known. Very  large.  Thyroarytenoideus  well  developed,  es- 
pecially the  arytenoid  fasciculus.  The  muscle  was  unusually 
thick  where  it  overlapped  the  cord.  No  nodes  were  present. 
Tonsils  not  enlarged. 

After  procuring  these  photographs  of  this  muscle,  I  recently 
had  the  following  expcM-iments  made  to  try  to  produce  a  node: 

-A  medium-sized  dog  was  examined  to  see  if  he  had  any 
nodes  on  the  vocal  cords.  None  were  found.  His  larynx 
was  then  operated  on,  using  the  modern  surgical  asepsis  with 
the  idea  of  producing  nodes.     The  anterior  inferior  angle  of 
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one  ala  of  the  thyroid  was  trephined  (3-8  inch  trephine)  and 
a  mattress  suture  taken  in  the  thyroid  fasciculus  of  the  wall 
muscle.  The  parts  were  then  closed.  The  dog  was  allowed 
to  live  two  weeks,  means  being  taken  to  cause  him  to  bark 
considerably  during  this  time.  He  was  theii  chloformed,  the 
larynx  taken  out  and  the  following  observatiorio  made :  Skin 
wound  healed  by  first  intention;  parts  beneath  m  beautiful 
condition :  muscle  shortened  considerably.  Xo  nodes  were 
found. 

This  would  hardly  disprove  the  theory,  as  the  tonsils  were 
not  in  the  typical  condition  observed  by  me. 

Another  experiment :  A  fairly  good  sized  shepherd  a^g 
was  used.  In  order  to  produce  a  tonsillar  inflammation  in 
the  animal,  a  plug  of  debris  was  expressed  from  tonsils  of 
two  renowned  singers  having  nodes,  one  male,  the  other 
female,  and  rubbed  with  considerable  pressure  into  the  mu- 
cous membrane  between  the  pillars  of  the  fauces  while  the 
dog  was  anesthetized.  This  was  done  within  eight  hours  after 
removal  from  singers'  throats.  On  inspecting  the  throat 
every  day  for  a  week,  nc  change  was  noticed. 

Several  factors  were  supposed  to  account  for  this.  First, 
the  bacteria  contained  in  the  tonsillar  plug  from  the  human 
pharynx  were  thought  to  be  of  too  low  a  virulence.  Second, 
the  resistance  of  the  mucous  membrane  without  any  previou.y 
congestion  was  thought  to  be  too  high.  Third,  several  errors 
in  technic  were  discovered  which  probably  played  a  lesser 
part. 

These  several  indications  were  met  in  the  following  ways: 

The  resistance  of  the  tonsils  and  mucous  membrane  was 
lowered  by  painting  the  region  with  cantharidal  collodion 
while  the  dog  was  anesthetized.  This  produced  a  typical  con- 
gestion and  in  a  couple  of  days  a  young  and  virulent  culture  of 
pure  streptococci  was  rubbed  on  the  inflamed  parts.  No  false 
membrane  formed  but  a  true  tonsillitis  developed.  After  a 
few  days  the  dog  was  prepared  for  operation  (neck  shaved 
and  all  aseptic  precautions  taken).  The  skin  incised  in  the 
median  line,  one  ala  of  the  left  thyroid  cartilage  exposed. 
This  was  treated  in  the  following  manner:  .\  slit-like  open- 
ing was  made  in  its  lower  part  about  3-l()  of  an  inch  in  width 
and  almost  as  long  as  the  entire  width  of  one  ala.  The  piece 
of  cartilage  was  removed  and  the  thyroarytenoideus  externus 
lifted  into  the  gap.     From  its  central  portion  a  piece  was  re- 
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moved  consisting  of  the  entire  thickness  but  not  completely 
dividing  the  muscle,  leaving  the  anterior  and  posterior  por- 
tions in  the  hope  that  nodes  would  be  produced  at  the  joints 
where  these  fasciculi  pressed  on  the  true  cord.  The  vacancy 
in  the  cartilage  was  then  packed  with  a  gauze  drain  and  the 
latter  carried  to  the  surface.  The  skin  was  sutured  and  a 
dressing  1-100  formalin  was  used.  Convalescence  was  un- 
eventful, except  that  it  was  noticed  that  the  dog's  bark  had 
changed. 

The  cords  were  examined  with  a  laryngoscope  and  a  node 
was  noticed  about  where  the  posterior  fasciculus  crossed  the 
cord.  The  dog  was  shortly  afterwards  chloroformed  and  the 
larynx  and  tongue  were  removed.  A  node  was  observed  on 
the  posterior  portion  of  the  left  cord.  The  larynx  was  then 
placed  in  a  weak  solution  of  formalin  and  the  node  became 
smaller.  On  splitting  the  larynx  open  from  behind  through 
the  cricoid  cartilage,  the  node  disappeared.  From  this  it  is 
suggested  that  nodes  cannot  be  preserved  after  death. 

We  have  under  way  several  experiments  of  like  nature,  by 
which  we  hope  to  prove  that  nodes  can  be  produced  in  every 
case  by  means  of  infection  of  the  tonsils  and  perverting  the 
action  on  the  thyroarytenoideus  externus  muscle.  We  hope 
to  have  the  pleasure  of  demonstrating  the  successful  outcome 
of  these  experiments  at  some  future  date. 

In  closing  the  discussion  of  this  article.  I  desire  to  give 
credit  to  all  of  our  professional  brethren  who  have  done  val- 
uable service  in  the  treatment  of  singers'  nodules. 

We  admit  that  our  system  is  not  the  only  method  of  cure, 
but  we  claim  that  if  this  system  is  followed,  it  will  be  further 
reaching  than  temporary  cures,  that  if  given  a  reasonable 
length  of  time,  it  will  tend  towards  a  great  lessening  of  this 
evil  with  a  possibility  of  its  eradication. 

By  combining  our  efforts  we,  the  throat  specialists  of  the 
world,  might  become  largely  instrumental  in  helping  singers 
and  singing  teachers  to  cast  aside  forever  empirical  methods, 
and  accomplish  the  development  of  the  only  true  thing,  a 
synthetic  method.  Although  the  main  purpose  of  this  article 
seems  to  be  the  establishment  of  the  origin  of  nodes,  I  should 
feel  highly  gratified  if  the  ultimate  outcome  of  it  should  be 
their  prevention. 
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I,  therefore,  close  this  article  and  its  discussion  by  laying 
especial  emphasis  upon  the  clause  relating  to  prevention.  I 
extend  sincere  thanks  to  those  who  have  aided  me  in  the  prep- 
aration of  this  article,  and  to  all  the  gentlemen  here  present 
for  their  courteous  attention  during  the  delivery  of  it. 


LXXIX. 

CARCINOMA   OF   THE   LARYNX— OPEILATION 
AND    SPECIMEN. 

Bv  Charles  W.  Richardson,  M.  D., 

PROFESSOR   OF    LARYNGOLOGY    AND    OTOLOGY,     GEORGE    WASHING- 
TON  UNIVERSITY. 

WASHINGTON. 

On  the  sixteenth  of  January,  a  gentleman,  72  years  of  age, 
was  brought  to  me  for  examination.  He  had  been  continu- 
ously hoarse  for  a  period  of  six  months.  Previous  to  this 
hoarseness,  there  were  six  months  in  which  the  voice  had 
been  altered  from  time  to  time.  The  voice  was  raw,  present- 
ing the  voice  characteristics  of  a  tuberculosis.  The  patient's 
general  history  was  most  excellent. 

Present  status:  Apparently  a  strong,  healthy  man.  of  me- 
dium height,  well  nourished,  slight  pallor  of  the  skin,  nervous 
and  excitable.  Examination  of  the  neck  externally  showed 
no  enlarged  glands ;  nose  and  pharynx  normal.  Examina- 
tion of  the  larynx  showed  a  growth  involving  and  affecting 
the  anterior  two-thirds  of  the  left  vocal  cord,  and  extending 
slightly  and  apparently  beyond  the  commissure  to  the  other 
side.  It  was  interesting  to  note  that  this  patient  never  com- 
plained of  spontaneous  pain  or  any  painful  sensations  after 
talking.  Diagnosis  was  made  of  cancer  of  the  larynx  and 
the  patient  so  informed.  Procedure  to  be  adopted  was  left 
open  to  the  patient,  he  being  told  of  the  various  methods  of 
treatment.  After  about  three  days  he  decided  that  he  would 
have  the  growth  removed,  and  all  arrangements  were  made 
to  do  a  jiartial  or  complete  laryngectomy,  according  as  the 
C(indition  required.  On  February  4th  the  operation,  which 
necessitated  alx)Ut  two  and  one-half  hours  of  actual  time  em- 
ployed, was  done.  The  patient  was  placed  in  the  partial  Tren- 
delenberg  position  and  no  preliminary  tracheotomy  was  done. 
A  single  excision,  extending  from  the  hyoid  bone  to  within 
one-half  inch  of  the  sternum,  was  employed  ;  no  transverse 
cuts  were  made.  Great  care  and  precision  were  observed  in  the 
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operation,  all  vessels  being  tied  before  being  severed,  and  there 
was  practically  no  hemorrhage.  When  the  '.arynx  was  ex- 
posed, it  was  found  to  be  almost  completely  calcified.  The 
box  of  the  larynx  was  split  open  Lnd  the  growth  examined. 
As  the  condition  extended  well  over  to  the  left  side,  it  was 
thought  best  to  do  a  complete  laryngectomy  and  give  the 
patient  the  opportunity  of  recovery,  with  the  hope  of  no  pos- 
sible recurrence.  The  trachea  was  divided  at  the  first  ring, 
brought  out  of  the  opening  and  stitched  to  the  skin.  The 
larynx  was  then  leisurely  removed  from  its  jjosition.  A  good 
flap  was  obtained  from  above  and  the  pharynx  thoroughly 
closed  ofif  from  the  wound  cavity.  An  iodoform  wick  was 
inserted  in  the  wound  and  the  lips  of  the  wound  brought 
together  thoughout.  except  where  the  wick  projected  above 
and  below.  The  wound  was  dressed  as  usual  and  the  patient 
sent  to  his  room.  Reaction  was  good,  temperature  not  go- 
ing above  99"  during  the  first  twenty-four  hours.  The  second 
day  there  was  quite  a  sharp  reaction,  temperature  running 
up  to  102  2-5° ;  from  that  time  it  remained  between  99°  and 
101°,  until  the  termination  of  the  illness.  Respiration 
remained  between  20  to  26  until  the  morning  of  the 
patient's  death,  when  it  ran  up  very  rapidly.  Pulse, 
lowest,  was  77  and  never  reached  above  128  until  the  morn- 
ing of  the  patient's  death.  The  condition  of  the  wound  was 
perfect  throughout,  only  a  little  hemorrhagic  oozing  once  or 
twice  during  the  post-operation  period.  The  patient  was  in 
good  spirits  throughout  except  the  night  before  his  death, 
when  he  became  delirious,  though  not  constantly  so.  On  the 
fourth  day  food  was  taken  freely,  with  no  leakage  in  the 
wound,  showing  that  there  was  complete  closure  of  the 
pharynx  from  the  wuund  cavity.  The  patient  died  on  the 
morning  of  the  fifth  day  in  collapse.  As  no  post-mortem  was 
made,  the  condition  which  gave  rise  to  the  sudden  termina- 
tion can  only  be  surmised  ;  in  all  probability,  it  was  cardiac 
exhaustion.  There  was  very  little  secretion  about  the  tra- 
cheal opening  at  any  time  during  the  operation.  The  dress- 
ing over  the  tracheal  opening  did  not  become  very  moist.  The 
case  seemed  a  most  favorable  one  until  the  evening  of  the 
fourth  day. 

Remarks. — The  most  imporant  (|uestion  in  these  cases 
is,  "Are  they  or  are  they  not  operable?"  .Mthough  I  was 
rather  disinclined  to  do  anything  in  this  case,  it  seemed  one 
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of  the  most  promising^  I  had  ever  seen.  The  growth  was 
locahzed,  entirely  intrinsic  and  extensive ;  there  were  no  glan- 
dular infiltrations,  and  everything  about  the  patient's  neck 
seemed  to  promise  a  most  successful  issue  in  case  the  opera- 
tion was  made.  He  was  anxious  to  be  operated  upon  and 
anxious  to  get  well.  The  operation  was  done  with  all  due 
caution  and  careful  technic ;  so,  even  in  a  case  that  might 
seem  to  offer  every  advantage  from  its  character,  the  con- 
dition of  the  patient  and  the  surrounding  circumstances  did 
not  have  a  favorable  outcome.  To  my  .mind  it  seems  that 
complete  laryngectomy  does  not  offer  a  very  favorable  re- 
sult in  the  aged.  The  violence  is  very  great  and  it  requires 
a  strong,  middle  life  to  withstand  the  shock  attendant  upon 
such  an  operation.  Of  course,  the  question  of  a  lesser  oper- 
ation enters  into  the  plea  also,  for  example,  partial  laryngec- 
tomy, done  along  the  lines  suggested  by  Sir  Felix  Semon,  in 
which  there  is  a  partial  excision,  where  there  is  a  removal  of 
the  hard  and  soft  parts  of  the  larynx  beyond  the 
area  of  diseased  tissues,  and  the  operation  which  'was  nar- 
rated to  me  by  Dr.  J-  Solis-Cohen.  which  consisted  of 
stripping  the  perichondrium  from  the  inner  surface  of  the 
:hondrium,  thus  removing  the  perichondrium,  mucous 
membrane  and  growth  en  masse.  To  me  it  seems  that  this 
latter  operation  is  one  that  offers  great  advantage,  in  case 
one  could  be  assured  that  there  was  no  involvement  of  the 
chondrium. 
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CHICAGO. 

The  tonsil  (Fig.  1)  is  situated  in  the  sinus  tonsillaris  be- 
tween the  faucial  pillars  and  has  its  origin  in  an  invagina- 
tion of  the  hypoblast  at  this  point.  Later  the  depression  thus 
formed  is  subdivided  into  several  compartments  which  become 
the  permanent  crypts  of  the  tonsil.  Lymphoid  tissue  is  de- 
posited around  the  crypts,  and  thus  the  tonsillar  mass  is  built 
up.  The  inner  or  exposed  surface,  including  the  cryptic  de- 
pressions, is  covered  with  mucous  membrane,  while  the  outer 
or  hidden  surface  is  covered  by  a  fibrous  capsule. 

It  will  be  observed  that  the  tonsil  is  an  encapsulated  organ, 
and  that  it  is  characterized  by  eight  to  twenty  crypts  or  tubu- 
•  lar  depressions.  Many  practitioners  have  confused  the  tonsil 
with  the  follicular  tissue  immediately  surrounding  it.  So 
long  as  they  were  able  to  remove  follicular  tissue  through  the 
wound  in  the  sinus  tonsillaris,  they  thought  they  were  remov- 
ing tonsillar  tissue.  In  this  they  were  mistaken,  as  the 
lymphoid  tissue  immediately  surrounding  the  tonsil  is  not  en- 
capsulated, nor  is  it  characterized  by  cryptic  depressions. 

The  tonsil  does  not  always  completely  fill  the  sinus  ton- 
sillaris, the  unoccupied  space  above  it  being  known  as  the 
supratonsillar  fossa,  into  which  several  crypts  usually  open. 
The  outer  aspect  of  the  tonsil  is  loosely  attached  to  the 
superior  constrictor  muscle  of  the  pharynx,  thus  subjecting  it 
to  comi)ression  with  every  act  of  deglutition.  The  palato- 
•  glossus  and  palatopharyngeus  muscles  of  the  pillars  also  com- 
press the  tonsil.  Grober  cites  authorities  who  claim  that  the 
compression  of  the  muscles  force  food  and  bacteria  into  the 
crypts. 

*  *Candidate's   Thesis   for  Fellowship   in  the  American  Laryngo- 
logical  Association,  Niagara  Falls,  May,  1906. 
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The  Crypts. — The  crypts  are  usually  tubular  and  almost 
invariably  extend  the  entire  depth  of  the  tonsil  to  the  capsule 
on  its  outer  surface.  Some,  however,  are  compound,  i.  e., 
they  divide  below  the  surface  into  two  or  more  tubules.  They 
are  usually  comparatively  straight,  though  they  may 
be  tortuous  in  their  course.  I  have  examined  many  tonsils 
removed  with  the  capsule  intact,  and  have  rarely  found  crypts 
that  did  not  extend  through  the  follicular  tissue  to  the  cap- 
sule. Those  opening  in  the  supratonsillar  fossa  usually  ex- 
tend downward  and  outward,  whereas  in  the  lower  portion 
of  the  tonsil  their  direction  is  outward.  The  area  occupied 
by  the  mouths  of  the  supratonsillar  crypts  constitutes,  ac- 
cording to  Killian.  the  hilus  of  the  tonsil.  Clinically,  the 
crypts  seem  to  be  the  source  of  the  greatest  amount  of  local 
and  constitutional  disturbances,  as  they  often  become  filled 
with  food,  tissue  debris  and  bacteria.  This  is  especially  true 
of  those  capped  over  by  an  overlying  membrane,  as  in  the 
supratonsillar  space,  and  the  anteroinferior  portion  of  the  ton- 
sil which  is  covered  by  the  plica  triangularis.  The  plica  supra- 
tonsillaris  (Fig.  1)  does  not,  in  all  cases,  enfold  the  hilus,  or 
supratonsillar  crypts,  as  the  tonsil  often  fails  to  fill  the  supra- 
tonsillar space.  In  other  instances  it  closely  hugs  the  upper 
end  of  the  tonsil,  thereby  completely  closing  the  mouths  of 
the  crypts.  It  is  in  these  cases,  particularly,  that  the  con- 
tents of  the  crypts  are  retained.  This  is  also  true  in  reference 
to  those  covered  by  the  plica  triangularis. 

Reasoning  from  a  mechanical  point  of  view,  one  would  reach 
the  conclusion  that  the  retention  of  the  infected  secretions  must 
necessarily  give  rise  to  infectious  inflatnmatory  processes. 
Clinically,  we  know  that  this  is  not  true.  The  crypts  are  often 
found  filled  with  food,  tissue  debris  and  pathogenic  bacteria, 
without  any  appreciable  inflammatory  reaction.  Neverthe- 
less, as  I  shall  exemplify  later,  the  mechanical  closure  of  the 
crypts  by  the  plica  supra  tonsillaris  and  the  plica  triangularis 
adds  greatly  to  the  tendency  to  inflammatory  and  other  morbid 
local  and  general  processes. 

It  may  be  stated  as  a  general  law  in  physiologic  pathology 
that  mechanical  obstruction  to  the  drainage  of  any  secreting 
cavity  tends  to  result  in  local  morbid  processes  and  in  toxic 
or  infectious  manifestations  in  remote  parts  of  the  body. 

The  Epithelium. — The  free  surface  of  the  tonsil,  including 
the  crypts,  is  covered  with  stratified  pavement  epithelium,  the 
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deeper  layers  of  which  are  columnar  in  type,  while  the  super- 
ficial are  pavement.  Goodale  has  shown  that  certain  color- 
ing matter  when  dusted  in  the  crypts  is  readily  absorl>ed  into 
the  interior  of  the  tonsil.  He  claims  that  the  absorption  prob- 
ably takes  place  through  the  intersp^-ces  between  the  cells. 
From  this,  the  inference  might  be  made  that  bacteria  are  ab- 
sorbed with  equal  facility.  This  conclusion  does  not.  however, 
coincide  with  either  physiologic  or  clinical  data. 

Jonathan  Wright  has  shown  that  there  is  a  vast  difference 
in  the  absorptive  power  of  the  tonsil  for  dust  and  for  bacteria. 
He  dusted  in  the  crypts  of  the  tonsil  carmine  powder 
and  bacteria  and  excised  it  fifteen  minutes  later.  The  micro- 
scope showed  the  carmine  particles  in  great  abundance  be- 
neath the  epithelium  and  within  the  intercellular  spaces, 
whereas,  no  bacteria  were  found.  He  also  observed  that  the 
carmine  dust  remaining  on  the  outside  of  the  tonsil  was  easily 
washed  away,  while  the  bacteria  were  more  difficult  to  re- 
move. The  adherence  of  the  bacteria  to  the  live  animal  mem- 
brane and  their  failure  to  pass  through  it,  he  ascribed  to  the 
viscosity  of  the  bacteria,  a  biomechanical  property  of  micro- 
organisms. The  mechanical  affinity  existing  between  the 
bacteria  and  a  living  mucous  membrane,  he  considered  as  one 
of  their  -defensive  and  offensive  properties  of  a  biomechanical 
kind,  as  distinguished  from  their  biochemical  products,  the 
toxin  and  endotoxin.  Dust  or  carmine  powder  does  not  pos- 
sess this  adhesive  property,  hence  it  is  readily  absorbed, 
whereas  the  bacteria  are  not. 

We  know,  however,  from  alnmdant  clinical  experience  that 
there  are  conditions  under  which  the  bacteria  are  absorbed 
through  the  cryptic  epithelium  in  sufficient  numbers  to  ex- 
cite marked  local  and  constitutional  disturbances.  Apparently 
the  adhesive  property  of  the  bacteria  has  been  overcome,  or 
the  toxin  of  the  microorganisms  within  the  crvjits  has  con- 
verted the  live  epithelium  into  inert  matter,  through  which 
it  readilv  passes.  Wright  again  says  "from  the  experiments 
of  Goodale  and  others  with  colored  granules,  from  my  own 
observations  of  dust  particles  passing  the  epithelial  layer  in 
health,  and  bacteria  passing  it  in  diseases,  it  is  evidence  enough 
that  there  must  be  something  beyond  mechanical  obstruction, 
which,  under  ordinary  conditions  of  health,  keeps  the  tissue 
beneath  the  epithelium  free  of  bacterial  life  which  swarms 
in  some  of  the  crypts  on  the  outer  side  of  the  epithelial  cells. 
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Hitherto  the  revelations  of  the  antitoxic  power  of  the  blood 
sera  have  been  insuflficient  to  explain  the  problem.  That  ex- 
plains the  nullification  of  the  toxic  power  of  the  pathogenic 
germ,  after  it  passes  within  the  tissues,  but  it  does  not  explain 
immunity  from  infection — to  translate  literally,  the  freedom 
from  the  carrying  in  of  the  germ.  It  seems  probable  from  ex- 
perimentation with  various  forms  of  protoplasm  that  the  ani- 
mal organism  evolves  defensive  properties  to  destroy  by  lysis, 
when  the  system  through  lack  of  excretory  power  becomes 
embarrassed  by  their  presence." 

Wright  further  says  that  "bacterial  protoplasms  may  excite 
bacteriolytic  ferments  in  the  epithelial  cells,  a  property  here- 
tofore referred  by  Metchnikoff  to  the  leucocytes  only."  In 
these  ways  he  attempts  to  show  equilibrium  existing  between 
immunity  and  infection.  An  imbalance  of  this  equilibrium 
is  effected  by  a  loss  of  local  tonicity  or  health,  and  infection 
then  takes  place. 

In  the  epithelitd  lining  of  the  cry])ts  we  find,  therefore,  the 
following  properties : 

a.  A  biomechanical  resistance  to  the  invasion  of  the  micro- 
organisms,  viscosity. 

b.  A  biochemical  destruction  or  taming  of  the  microorgan- 
ism in  the  crypts  through  the  agency  of  a  ferment  thrown  out 
by  the  epithelium  under  the  stimulus  of  the  retained  bacteria. 
This  process  is  known  as  bacteriolysis. 

So  long  as  the  epithelium  of  the  crypts  is  in  a  state  of 
tonicity  or  health,  an  equilibrium  between  immunity  and  in- 
fection is  maintained.  When  the  cellular  tonicity  is  impaired, 
the  equilibrium  between  immunity  and  infection  is  lost  and 
infection  occurs.  When  the  crypts  are  closed  by  the  plica 
supratonsillaris  and  plica  triangularis,  or  by  concretions  in 
the  mouths  of  the  cry]:)ts.  a  very  active  warfare  between  the 
retained  microorganisms  and  the  epithelial  cells  is  begun. 
The  cells  throw  out  a  poisonous  ferment,  whereas  the  bacteria 
throw  oflf  a  toxin  for  the  purpose  of  impairing  the  tonicity 
of  the  epithelium.  If  the  siege  is  continued  sufificiently  long, 
the  cells  give  way  and  the  infectious  host  penetrates  the  epi- 
thelial barrier  and  enters  the  deeper  tissues  of  the  tonsil. 

The  Sinus  Tonsillaris. — The  anterior  pillar  contains  the 
palatoglossus  muscle  and  forms  the  anterior  boundary,  whereas 
the  [K)sterior  pillar  contains  the  palatopharygeus  muscle,  and 
forms  the  posterior  boundary  of  the  sinus.     The  pillars  m^et 
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above  to  unite  with  the  soft  palate.  Inferiorly  they  diverg^e 
and  enter  into  the  tissues  at  the  base  of  the  tongue  and  the 
lateral  wall  of  the  pharynx  respectively.  The  outer  wall  of 
the  sinus  tonsillaris  is  composed  of  the  superior  constrictor 
muscle  of  the  pharynx.  The  sinus  tonsillaris  is.  therefore,  a 
triangular  depression  on  the  lateral  wall  of  the  fauces  which 
partially  envelops  the  tonsil. 

In  so  far  as  my  clinical  observations  show,  the  tonsil  is 
loosely  attached  to  the  sinus,  that  is,  the  so-called  adhesions 
are  not  present.  The  extent  of  the  attachment  varies  in  dif- 
ferent subjects.  Patterson  has  shown  that  the  supratonsillar 
fossa  may  extend  downward  so  as  to  admit  a  bent  probe  be- 
tween the  outer  side  of  the  tonsil  and  the  superior  constrictor 
muscle  of  the  pharynx,  as  far  as  the  inner  surface  of  the  lower 
jaw.  Even  where  the  attachment  is  general  it  is  not  usually 
so  firm  as  to  greatly  interfere  with  the  enucleation  of  the  ton- 
sil. The  "adhesion"  to  the  anterior  pillar  so  often  spoken  of, 
is.  in  my  opinion,  a  myth.  It  is  true  that  the  tonsil  has  an 
"  anatomic  connection  with  the  anterior  pillar,  but  the  union 
is  not  of  that  firm  fibrous  nature  usually  implied  by  the  term. 
Indeed,  the  "adhesion"  often  undoubtedly  refers  to  the  pres- 
ence of  the  plica  triangularis  which  covers  the  anteroinferior 
portion  of  the  tonsil,  and  which  is  often  attached  to  the  tonsil 
at  its  inferior  extremity.  One  writer  even  speaks  of  the  plica 
triangularis  as  an  hypertrophy  of  the  anterior  pillar,  whereas 
in  fact  it  is  an  embryologic  structure,  which  in  some  of  the 
lower  animals  develops  into  the  tonsil  itself. 

The  anterior  limit  of  the  sinus  tonsillaris  often  extends  well 
under  the  anterior  pillar,  thus  concealing  a  large  portion  of 
the  tonsil.  The  outline  of  the  tonsil  may  readily  be  determined 
by  digital  examination  or  by  seizing  it  with  forceps  and  draw- 
ing it  towards  the  median  line  of  the  throat.  When  thus 
drawn  the  anterior  shoulder  of  the  tonsil  may  be  seen  outlined 
beneath  the  anterior  pillar,  and  if  still  more  forcibly  drawn 
inward,  the  tonsil  mass  slips  from  lieneath  the  pillar,  thus 
showing  that  it  is  not  markedly  adherent,  but  that,  on  the  con- 
trary, it  is  loosely  attached  and  by  proper  procedure  may  be 
readilv  enucleated. 

The  Lymphatics.— ThQ  relation  of  the  tonsil  to  the  lymph- 
atic vessels  is  somewhat  different  from  that  existing  between 
the  lymphatic  gland  and  vessels.  The  difference  in  the  relation- 
ship consists  in  the  fact  that  the  lymphatic  vessels  have  their 
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origin  in  the  tonsil,  whereas  they  pass  through  the  lymphatic 
gland.  The  question  of  chief  clinical  importance  is  the  course 
and  termination  of  the  tonsillar  lymphatic  vessels  which  drain 
into  the  deep  cervical  chain  underneath  the  sternocleidomas- 
toid muscle,  and,  from  thence,  to  the  thoracic  glands  and  finally 
into  the  thoracic  duct.  By  this  route,  infection  is  carried  to  all 
parts  of  the  body.  The  tonsil,  under  certain  conditions,  being 
peculiarly  susceptible  to  infection,  becomes,  therefore,  the 
atrium  of  infection  for  a  great  variety  of  diseases  extraneous 
to  itself.  The  literature  is  rich  with  clinical  reports  of  diseases 
illustrating  this  fact. 

In  reference  to  the  tonsil  as  the  portal  of  infection  in  tuber- 
culous processes,  it  is  pretty  generally  admitted  that  it  often 
takes  place  through  the  tonsil  and  extends  from  thence  through 
the  lymphatics  of  the  deep  cervical  chain  on  into  the  thorax. 
It  then  passes  through  the  hiUis  of  the  lung  into  the  visceral 
pulmonary  lymphatics.  The  apex  of  the  right  lung  is  the 
most  frequent  seat  for  the  inception  of  the  pulmonary  tuber- 
culous disease.  This  has,  heretofore,  been  attributed  to  the 
fact  that  this  area  is  less  directly  in  '.'me  with  the  respiratory 
air  current,  and  that  this  portion  of  the  lung  has  less  motion 
than  other  portions  of  either  lung.  It  forms,  therefore,  a 
peculiarly  favorable  location  for  the  development  of  the 
tubercle  br.cillus. 

Dr.  J.  Grober  has  called  this  route  of  pulmonary  infection 
into  question,  or  at  least  he  has  set  up  a  rival  hypothetical 
explanation,  based  upon  a  series  of  experiments  upon  lower 
animals.  He  reports  the  t(jllowing  three  suggestive  experi- 
ments out  of  a  total  of  twenty-eight : 

First  experiment,  September  16,  1902.  A  young  rabbit  was 
anesthetized  by  ether  and  chloroformed,  and  1  ccm.  of  a  ster- 
ilized emulsion  of  b'.ack  Chinese  ]iaint  injected  into  the  left 
tonsil. 

September  23.  1I»02.  the  autopsy  showed  b'ack  particles  in 
the  blood.  Behind  the  left  tonsil  there  was  a  mass  compound 
of  the  colorin-j:  matter  and  leucocytes.  The  lymph  glands  on 
left  side  of  the  neck,  as  far  c.s  the  upper  border  of  the  thyroid 
cartilage,  were  stained  black.  The  microscope  demonstrated 
the  lym])h  vessels  filled  with  free  coloring  matter,  as  well  as 
leucocytes  which  enclosed  small  particles  of  pigment. 

The  glands  an<l  ■,ymi)h  vessels  were  fairly  packed  with  the 


CLINICAL  ANATOMY  OF  THE  TONSIL.  1063 

coloring  matter.  Beyond  the  zone  of  the  lymph  glands  and 
vessels  little  coloring  matter  was  found. 

Second  experiment.  A  small  dog  was  narcotized  by  mor- 
phin  injections.  Six  and  one-half  ccm.  of  the  sterilized  emul- 
sion of  black  pigment  was  injected  into  the  tonsil. 

The  autopsy,  after  complete  exsanguination,  showed  the  fol- 
lowing conditions :  very  little  coloring  matter  in  the  leuco- 
cytes, none  being  free  in  the  blood.  The  tonsil  and  the  loose 
connective  tissue  containing  the  afferent  lymphatic  vessels  of 
the  tonsil  were  of  a  deep  black  color. 

Along  the  muscles  of  the  neck,  as  far  as  the  hyoid  Taone 
and  to  the  median  line,  there  were  streaks  of  pigment.  The 
pigmented  area  also  spread  downward  below  the  hyoid  bone, 
where  it  extended  1  cm.  beyond  the  median  line.  The  col- 
oring matter  was  traced  to  the  bony  opening  of  the  thorax 
and  to  the  parietal  pleura,  which,  when  stripped  oflf  and  ex- 
amined by  transmitted  light,  showed  the  black  pigmentation. 
The  lymph  vessels  of  the  paratracheal  co.mective  tissue,  and 
of  the  esophagus  as  far  as  2  or  3  ccm.  a'bove  the  bifurcation 
of  the  trachea,  were  also  colored,  whereas,  on  the  left  or  un- 
injected  side,  no  such  phenomenon  was  found.  All  the  lymph 
glands  on  the  lateral  wall  of  the  pharynx,  hyoid  bone,  larynx, 
along  the  deep  vessels  of  the  neck  and  supraclavicular  fossa 
on  the  right  side  were  black.  The  parietal  pleura  at  the  apex 
showed  in  exudate  but  no  adhesion  to  the  visceral  pleura. 

The  microscope  showed  that  in  all  the  above  mentioned 
positions  there  were  no  other  changes  present.  In  the  glands 
the  coloring  matter  occupied  the  paravascular  spaces.  In  the 
lymph  vessels  between  the  supraclavicular  glands  and  the 
jjarietal  pleura  of  the  apex,  there  were  a  large  number  of  leu- 
cocytes filled  with  coloring  matter.  Free  coloring  matter  was 
also  present  in  this  region.  In  the  apex  of  the  lung  there  were 
no  signs  of  an  inflammatory  reaction.  The  coloring  matter 
here  seemed  to  be  freely  deposited  within  the  connective  tissue. 
In  the  above  mentioned  exudate  at  the  apex,  there  was  coloring 
matter  in  the  leucocytes. 

Third  experiment,  April  4,  1903.  A  small  dog  was  placed 
under  morphin  narcosis  and  5  ccm.  of  coloring  matter  in- 
jected into  the  tonsil.  .April  1:3th  the  same  e\i)iriment  was 
performed  on  the  opiKJsitc  side. 

May  10th  the  autopsy,  after  exsanguination,  showed  a 
large  anK)unt  of  eoloring  matter   free  in  the  blood;    the  leu- 
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oocytes,  the  tonsil  and  connective  tissue,  and  the  connective 
tissue  of  the  neck  on  both  sides  alonsa:  the  larynx  to  the  aper- 
ture of  the  thorax  were  colored  symmetrically.  The  lymphatic 
glands  along  the  large  blood  vessels  as  well  as  those  in  the 
supraclavicular  region  were  deeply  stained.  The  coloring  mat- 
ter was  also  found  within  the  lymphatic  vessels  and  in  the 
paravascular  spaces.  A  fibrous  exudate  was  found  in  the 
apices  of  both  lungs,  thus  forming  a  bridge  of  inflammatory 
material  from  the  parietal  to  the  visceral  pleura.  The  color- 
ing matter  was  also  present  in  the  exudate.  The  microscopic 
appearance  of  the  apices  presented  a  light  greyish  coloration. 
The  glands  in  the  mediastinum  were  stained  on  the  left  side, 
as  were  also  the  bronchial  glands.  In  the  left  lung  there  were 
three  other  small  fibrinous  exudates  in  which  the  coloring 
matter  was  present. 

From  these  experiments  Grober  builds  the  hypothesis  that 
tubercular  infection  of  the  apex  of  the  lung  may  take  place 
via  the  deep  lymphatic  chain,  the  supraclavicular  glands  and 
thence  to  the  parietal  lymphatic  vessels,  where  an  inflammatory 
exudate  is  thrown  across  to  the  visceral  pleura.  The  tubercle 
bacilli  travel  across  this  inflammatory  bridge  and  enter  the 
apex  of  the  lung. 

While  these  experiments  are  not  conclusive  they  are  inter- 
esting and  open  a  field  for  further  observations. 

The  Blood  Supply. — The  tonsillar  artery,  a  branch  of  the 
facial,  is  the  chief  vessel  to  the  tonsil,  though  the  ascending 
palatine,  another  branch  of  the  lingual,  sometimes  takes  its 
place.  The  tonsillar  artery  passes  upwards  on  the  outer  side 
of  the  superior  constrictor  muscle,  through  which  it  passes  and 
gives  ofif  branches  to  the  tonsil  and  soft  palate.  The  palatine, 
another  branch  of  the  lingual,  also  sends  branches  through  the 
superior  constrictor  muscle  to  the  tonsil.  The  ascending 
pharyngeal  also  passes  upwards  outside  of  the  superior  con- 
strictor, and  when  the  ascending  palatine  artery  is  small,  it 
gives  off  a  tonsillar  branch  which  is  correspondingly  larger.  The 
dorsalis  linguae,  a  branch  of  the  lingual  artery,  ascends  to  the 
base  of  the  tongue  and  sends  branches  to  the  nostril  and  pillars 
of  the  fauces.  The  ascending  or  posterior  palatine  artery,  a 
branch  of  the  interior  maxillary,  supplies  the  tonsil  and  soft 
palate  from  above,   forming  anastomoses  with  the  ascending 


CLINICAL  ANATOMY  OF  THE  TONSIL.  1065 

palatine.     The  small  meningeal  artery  sends  more  branches  to 
the  tonsil  though  it  is  of  minor  importance. 

Cij.N iCAi,  Application. 

Without  reviewing  the  literature,  which  is  rich  in  reports  of 
cases  showing  the  tonsil  to  be  the  portal  of  infection  for  many 
diseases  in  remote  parts  of  the  body,  I  have  attempted  to  show 
under  what  conditions  it  becomes  the  portal  or  atrium  of  infec- 
tion. Under  conditions  of  local  equilibrium  or  health  of  the 
epithelium  lining  the  tonsillar  crypts,  infection  does  not  take 
place,  whereas,  when  the  local  equilibrium  is  lost,  infection  oc- 
curs. That  the  local  equilibrium  of  the  cryptic  epithelium  is 
frequently  lost  is  apparent  to  every  clinician.  In  addition  to  the 
diseases  arising  through  the  tonsil  as  a  portal  of  infection,  there 
are  those  limited  to.  or  having  their  focal  center  in  the  tonsil 
itself.  Perhaps  the  strongest  indictment  against  the  tonsil  is 
that  it  is  often  the  atrium  of  infection  in  pulmonary  tubercu- 
losis. \Miether  the  route  of  infection  is  via  the  deep  lymphat- 
ics and  the  hilus  of  the  lung,  or  the  deep  lymphatics  and  the 
■  parietal  pluera  at  the  apex,  as  shown  by  analogy  in  the  experi- 
ments of  Grober.  is  immaterial  in  so  far  as  the  general  ques- 
tion is  concerned.  The  question  of  prime  importance  is,  do 
pulmonary  or  other  types  of  tuberculosis  have  their  origin 
through  the  tonsil  as  a  portal  of  infection  ?  In  view  of  my  own 
observations,  and  of  others,  I  must  answer  in  the  affirmative. 
Just  what  percentage,  has  not  been  fully  determined.  Vari- 
ous writers  report  from  four  to  ten  per  cent  of  tonsils  re- 
moved as  showing  local  tubercular  lesions,  as  tubercle  bacilli 
and  giant  cells. 

The  structures  of  the  tonsil  which  seem  to  favor  infections 
are  the  deep  crypts,  especially  those  in  the  supratonsillar  fossa 
and  those  covered  by  the  plica  triangularis.  Wright  has  sug- 
gested that  the  imperfect  drainage  of  the  crypt  leads  to  the 
ultimate  loss  of  tonicity  (equilibrium)  in  the  epithelial  cells 
lining  them,  thereby  opening  the  way  to  systemic  infection 
through  the  tonsil. 

The  question  naturally  presented  at  this  juncture  is.  what  is 
the  rational  method  of  procedure  to  protect  the  system  from 
further  infection.  The  choice  of  remedial  measures  seems  to 
lie  between  internal  medication,  local  applications,  and  surgical 
interference. 
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As  to  the  first  and  second  methods  of  treatment,  it  may  be 
said  that  there  are  cases  which  may  be  satisfactorily  treated  by 
them,  especially  in  relieving  the  distressing  local  inflammatory 
symptoms ;  indeed  many  cases  may  be  practically  cured  by 
such  treatment.  There  are  many  others,  however,  in  which 
such  measures  are  wholly  inadequate,  either  to  relieve  imme- 
diate symptoms  or  to  ward  off  future  attacks.  In  these  cases, 
we  have  usually  resorted  to  some  surt^ical  procedure,  such  as 
opening  the  cry])ts,  plunging  the  cautery  point  obliquely  across 
them,  decapitation  (partial  removal  of  the  tonsil),  and  the 
complete  removal  of  the  tonsil. 

The  literature  shows  a  wide  divergence  of  opinion  as  to  what 
constitutes  the  best  method  of  surgical  treatment,  though  it 
shows  nearly  all  writers  as  being  practically  agreed  that  some 
sort  of  surgical  procedure  is  indicated. 

What  does  the  anatomy  seem  to  indicate?  It  shows  certain 
crypts  so  situated  as  to  afford  poor  drainage  of  their  contents, 
even  though  the  superior  constrictor,  palatoglossus  and  pala- 
topharyngeus  muscles  compress  the  tonsil  with  each  act  of 
deglutition.  This  is  especially  true  of  those  crypts  dis- 
charging into  the  supratonsillar  fossa.  Killian  has  suggested 
that  the  supratonsillar  crypts  be  opened  with  a  sharp  knife  and 
that  the  incised  surfaces  be  painted  with  5  to  20  per  cent  tri- 
chloracetic acid.  By  this  opening  of  the  crypts  their  contents 
are  drained.  The  acid  applications  excite  a  violent  inflammatory 
reaction  which  results  in  the  contraction  of  the  tonsil  tissue. 
The  process  is  often  an  extremely  painful  one  and  may  result 
in  cellulitis  and  scar  tissue.  Furthermore,  it  does  not  always 
prevent  further  infection  through  the  tonsil.  It  is,  therefore, 
often  necessary  to  repeat  the  incisions  and  acid  applications. 

The  patient  is  entitled  to  imnnmity  from  tonsillar  infection 
if  it  can  be  established  without  seriously  jeopardizing  either 
his  health  or  life.  When  the  tonsil  becomes  a  well-established 
atrium  of  infection  the  physical  economy  of  the  patient  is  con- 
stantly menaced  by  conditions  ranging  all  the  way  from  a  folli- 
cular tonsillitis  to  endocarditis  and  pulmonary  tuberculosis: 
Measures  should,  therefore,  be  adopted  which  will  ensure  fu- 
ture freedom  from  infection  through  the  tonsil. 

It  has  been  shown  by  abundant  clinical  experience,  that 
cauterization  of  the  lumen  of  the  crypts  or  obliquely  across 
them  into  the  surrounding  follicular  tissue,  does  not  adequately 
meet  the  indications. 
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The  same  is  true  of  "decapitation"  or  partial  removal  of  the 
tonsil.  Decapitation  leaves  the  deep  and  more  diseased  portion 
of  the  crypts,  and  while  it  may  aflford  some  relief  of  the  symp- 
toms, it  is  often  followed  by  recurrent  infections,  and^^  by  the 
reformation  of  the  tonsillar  tissue. 

The  complete  removal  of  the  tonsil  with  its  capsule  intact 
is,  as  far  as  I  know,  the  only  mode  of  surgical  procedure  that 
guarantees  immunity  from  infection  through  the  sinus  ton- 
sillaris. 

The  function  of  the  tonsil  and  the  effect  of  its  complete  re- 
moval upon  the  general  condition  of  the  patient  must  be  con- 
sidered ;  so  also,  must  the  question  of  hemorrhage.  In  refer- 
ence to  the  effect  of  the  removal  of  the  tonsil  upon  the  general 
system  it  may  be  said  that  there  is  little  evidence  that  it  has  any 
deleterious  result.  Masini,  however,  believes  that  the  tonsil 
has  an  internal  secretion  comparable  with  that  given  off  by  the 
suprarenal  gland.  He  arrived  at  this  conclusion  after  experi- 
ments wath  the  aqueous  extract  of  the  tonsil,  intravenous  in- 
jections of  which  gave  the  same  results  as  obtained  from  the 
injection  of  suprarenal  extract. 

The  last  word  concerning  the  treatment  of  the  tonsil  can  not 
be  spoken  until  its  exact  function  is  established.  Clinically, 
there  is  little  to  show  evil  effects  from  its  removal,  whereas 
there  is  much  evidence  to  show  the  good  resulting  from  its 
removal,  especially  its  complete  removal. 

I  have  attempted  its  complete  removal  with  the  capsule  in- 
tact in  about  400  tonsils  during  the  past  four  years,  and,  bar- 
ring one  or  two  instances  in  which  there  w^as  a  temporary 
paresis  of  the  palatopharyngeus  muscle  and  a  half  dozen  mod- 
erate hemorrhages,  I  have  seen  no  untoward  result.  The  gen- 
eral health  of  many  was  greatly  improved  and  recurrent  septic 
inflammation  within  the  sinus  tonsillaris  has  been  eliminated. 
Recurrence  of  the  tonsillar  tissue  has  not  taken  place  in  a  sin- 
gle instance.  The  fact  of  its  regrowth  is  almost  prima  facie 
evidence  that  the  entire  tonsil  was  not  removed.  I  will  not  at- 
tempt to  deny  that  follicular  tissue  can  be  removed  from  the 
sinus  tonsillaris  after  the  complete  removal  of  the  tonsil,  and 
that  follicular  tissue  may  develop  within  the  sinus  tonsillaris. 
But  this  should  not  be  mistaken  for  the  recurrence  of  the  tonsil. 
The  tonsil  is  an  encapsulated  mass  of  lymphoid  tissue  charac- 
terized by  numerous  crypts. 
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Having  removed  the  entire  tonsil  with  its  fibrous  envelope 
and  its  crypts,  the  chief  source  of  infection  is  removed.  It  is, 
of  course,  possible  for  the  follicular  tissue  which  surrounds  the 
tonsil  to  become  diseased,  but  this  should  be  differentiated 
from  tonsillar  disease.  When  the  tonsil  is  not  removed  with  its 
capsule  intact,  it  is,  of  course,  impossible  to  determine  whether 
it  has  been  entirely  removed ;  and  if  a  part  of  it  is  left  regener- 
ation might  well  take  place.  With  these  facts  in  mind,  it  is  ap- 
parent that  the  complete  removal  of  the  tonsil  should  show  a 
distinctly  defined  mass  of  lymphoid  tissue  enveloped  within  a 
fibrous  capsule  on  its  outer,  and  with  mucous  membrane  on 
its  inner  aspect.  Lymphoid  tissue  which  is  not  thus  charac- 
terized is  not  tonsil  tisue. 

Hemorrhage. — The  danger  from  hemorrhage,  is,  perhaps, 
the  greatest  "bugbear"  of  the  operation.  Is  this  a  real  or  an 
imaginary  obstacle?  It  is  both.  It  is  real  in  so  far  as  severe 
hemorrhage  does  occasionally  occur  in  tonsil  operations.  It 
is  imaginary  in  so  far  as  the  reputed  frequency  of  its  occur- 
rence, and  the  degree  of  the  danger  attending  it.  A  clear 
knowledge  of  the  possible  sources  of  hemorrhage  will  enable 
the  operator  to  largely  exclude  its  occurrence.  Furthermore, 
there  are  certain  matters  in  the  technic  of  local  anesthesia, 
and  in  the  after-treatment,  which,  if  properly  applied,  will 
greatly  reduce  the  frequeiiv.y  and  amount  of  hemorrhage. 
Clinically,  I  have  obsen-ed  that  the  most  frequent  site  of  arte- 
rial hemorrhage  is.  at  about  the  middle  portion  of  the  sinus 
tonsillaris,  where  the  tonsillar  branch  of  the  facial  pierces  the 
superior  constrictor  muscle  of  the  pharynx.  Other  points  of 
hemorrhage  are  usually  limited  to  the  inferior  portion  of  the 
sinus  tonsillaris  where  the  tonsillar  venous  plexus  is  located, 
and  to  the  anterior  and  posterior  pillars. 

In  another  part  of  this  paper  I  have  referred  to  the  fact 
that  three  arteries,  the  tonsillar,  the  ascending  palatine,  and  the 
ascending  pharyngeal,  pass  upward  on  the  outside  of  the  supe- 
rior constrictor  muscle  which  they  pierce  as  they  turn  inward 
to  ramify  the  tonsil  and  faucial  pillars.  Just  before  entering 
the  tonsil  they  break  up  mto  several  branches.  It  is  obvious 
that  the  smaller  the  branches  cut  during  an  operation,  the  less 
serious  the  hemorrhage.  The  clinical  application  of  this  fact 
is  that  if  the  arterial  branches  are  severed  as  they  enter  the 
capsule  of  the  tonsil  the  liability  to  hemorrhage  is  reduced  to 
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the  minimum ;  whereas,  if  they  are  severed  on  the  outer  aspect 
of  the  superior  constrictor  muscle  before  they  are  broken  up 
into  smaller  branches,  the  danger  from  both  primary  and  sec- 
ondary hemorrhage  is  greatly  increased.  It  may  be  said  that 
the  operator  should  not  injure  the  superior  constrictor  muscle 
in  this  operation,  and  this  is  true.  Indeed  if  he  thoroughly  ap- 
preciates the  clinical  significance  of  the  anatomy  of  the  tonsillar 
region  he  probably  will  not  injure  it.     There's  the  rub. 

As  to  the  anterior  pillar,  it  should  be  borne  in  mind  that  there 
are  arterial  twigs  coursing  upward  through  it.  The  main 
trunks  of  the  arterial  branches  are  external  to  the  palatoglossus 
muscle.  Hence  it  follows  that  in  order  to  injure  them  it  is 
necessary  either  to  pass  the  instrument  behind  the  muscle  and 
thus  injure  them,  or  to  include  the  musculature  of  the  anterior 
pillar  in  the  grasp  of  the  tonsillitome,  knives,  blunt  dissectors 
or  scissors,  etc.,  and  thus  sever  the  muscle  and  vessels  of  the 
anterior  pillar.  The  same  statements  may  be  made  in  refer- 
ence to  the  posterior  pillar.  , 

The  technique  should,  therefore,  be  siich  as  to  avoid  injury 
of  the  muscles  bounding  the  sinus  tonsillaris,  namely,  the  su- 
perior constrictor  of  the  pharynx,  the  palatoglossus  and  the 
palatopharyngeus  muscles,  as  by  so  doing  the  larger  trunks  of 
the  tonsillar  arteries  are  injured. 

The  technic  of  the  complete  enucleation  of  the  tonsil  with 
lis  capsule  intact  is  shown  in  the  following  illustrations : 
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terior  pillar.      This  crvnt  often    1      "'"''<>'■  I'orlio,,  of  the  ims- 
-d  ..ves  rise  to  local  "L°%l,:TtToulir"°'''  ''"   "-'"'« 
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Fl^.   2. 


Fig.  2. — Showing  the  tonsil  firmly  grasped  by  the  tenaculum 
forceps.  The  upper  point  of  the  forceps  is  in  the  supratonsIUar 
fossa,  while  the  lower  is  in  the  base  of  the  tonsil.  The  mas8 
of  the  latter  is  thus  conipressinf;:  between  the  blades  of  the  In- 
strument. Traction  within  and  forward  stretches  the  pillars 
and  triangular  fold  and  permits  dissection.  It  also,  as  shown 
by  Wilson,  draws  the  tonsil  away  from  the  internal  carotid. 
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Fig.  3. 

Fig.  3. — Showing  the  anterior  pillar  in  the  method  of  dis- 
section by  the  Kyle  right-angle  knife.  The  bent  blade  Is  in- 
serted into  the  mucosa  at  b  and  raised  to  a  without  cutting  It; 
it  thus  includes  a  larger  mucous  surface.  It  should  at  once 
be  drawn  inward  and  forward,  thus  making  an  incision  from 
a  to  b.  The  incisions  should  be  prolonged  so  that  the  blade 
passes  back  to  the  region  of  the  upper  part  of  the  tonsil  and 
midway  almost  toward  the  base  of  the  posterior  pillar  (see 
Fig.  4).  The  incision  along  the  anterior  pillar  should  begin 
at  the  junction  of  the  pillar  and  the  triangular  fold.  This  will 
be  rendered  more  easy  by  seizing  the  tonsil  in  the  manner  shown 
In  Fig.  2  and  drawing  it  Inward  and  forward.  Thus  seized  the 
tonsil  may  be  turned  up,  either  in  its  lateral  or  vertical  axis, 
and  thus  the  posterior  pillar  Is  put  Into  a  position  such  that 
tho   knife   has  easy   access.      fc)    Kyle's  right-angled   bistoury. 
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Fig.  4. 

Fig.  4.— Showing  the  extent  of  the  incision.  Disengagement 
of  the  anterior  pillar  from  the  triangular  fold — breaking  up 
adhesions — is  important.  The  triangular  fold  is  removed  with 
the  tonsil.  The  seven  small  circles  about  the  tonsil  Indicate 
the  points  for  injecting  the  cocaln-adrenalln  mixture. 

The    formula    recommended    by   Dr.    Moss    la    as    follows: 
R  Adrenalin,   1  to   2000. 

Cof;iin    h\ dioclilorato    q.    s.    to    iiiiikc^    J    i><'r   cent. 

There  should  be  Injected  at  each  of  the  points  Indicated 
2  or  3  divisions  of  the  syringe.  The  anesthesia  is  immediate 
and  complete  and  hemorrhage  Is  almost  completely  prevented. 
In  a  series  of  50  cases,  there  was  only  a  single  case  of  cocain 
poisoning,   and   It  was   not   serious. 
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Fig.  5. — After  having  separated  the  pillars  from  the  tonsil 
and  triangular  fold,  the  dissection  is  continued  with  the  Kyle 
bistoury.  The  tonsil  is  seized  deeply  with  the  tenacular  and 
drawn  inward  and  forward.  Thus  the  fibrous  ligaments  fixing 
it  to  the  aponeurosis  covering  the  superior  constrictor  of  the 
pharynx  are  disengaged.  These  ligaments  must  be  cut  with 
the  knife  close  to  the  fibrous  capsule  of  the  tonsil,  taking  care 
to  avoid  wounding  the  superior  constrictor.  In  dissecting  the 
tonsil  capsule  only  a  few  small  arterioles  are  cut,  while  If  the 
muscle  is  cut,  larger  arterial  branches  will  be  divided  and  the 
hemorrhage   will   be   greater. 

It  is  necessary  for  the  bistoury  to  be  sharp.  Secondary 
hemorrhage  is  often  due  to  septic  infection  of  a  clot.  Infec- 
tion takes  place  more  easily  In  a  contused  wound  than  In  an 
incised  one,  hence  the  advantage  of  using  a  sharp  Instrument. 
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Fig.  6. 


Fig  6 snowing  the  writer's  ecraseur  tonsillotome  com- 
pleting the  ablation  of  the  tonsil  after  its  partial  enucleation 
by  dissection  with  the  Kyle  knife.  It  is  better  from  a  surgical 
viewpoint  to  complete  the  dissection  with  a  sharp  bistoury, 
if  possible;  secondary  hemorrhage  is  less  likely  to  occur.  The 
chief  difficulty  is  that  the  tongue  often  hinders  this  step.  The 
ecraseur  takes  the  place  of  the  snare  and  it  is  always  ready  for 
use  without  introducing  a  wire  or  other  cutting  agent. 
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Fig.  7.- -Showing  the  site  of  the  tonsil  after  complete  enu- 
cleation of  the  latter  with  capsule  intact.  The  upper  white 
point  has  been  the  region  where,  in  the  author's  operations, 
hemorrhage  most  frequently  took  place.  The  lower  white 
point  is  the  seat  of  the  tonsillar  venous  plexus.  The  black  points 
upon  the  pillars  are  other  sites  of  arterial  hemorrhage  when 
the  musculature  of  the  pillar  is  wounded. 


LXXXI. 

SOME    OBSERVATIONS    OF    SUBMUCOUS    RESEC- 
TION   OF    THE    NASAL    SEPTUM    BY 
THE   OPEN   METHOD. 

By  John  Edwin  Rhodes,  M.  D,, 

associate  professor  of  diseases  of  the  chest,  throat 
and  nose,  rush  medical  college, 

CHICAGO. 

No  operation  in  the  domain  of  rhinologic  practice  has  so 
quickly  and  justly  become  popular  as  that  of  submucous  re- 
section of  the  septum  narium.  That  it  is  adapted  to  the  cor- 
rection of  nearly  every  form  of  deflections  and  exostoses,  is 
now  generally  conceded.  While  the  literature  has  become 
burdensome,  and  the  instrumentarium  a  constantly  increas- 
ing factor,  the  workers  in  this  line  have  been  simplifying 
methods,  perhaps  not  always  to  the  betterment  of  the 
operation,  but  certainly  to  its  popularization.  Simplicity, 
however,  at  the  sacrifice  of  thoroughness,  has  been  a  tend- 
ency that  should  be  criticised,  and  the  aim  should  be  here, 
as  in  other  surgical  procedures,  to  obtain  a  result  as  per- 
fect as  possible.  Adopting  the  incision  and  the  instruments 
as  first  recommended  in  this  country  by  Freer,  when  his 
early  articles  were  written,  an  increasing  experience  has  dem- 
onstrated to  my  satisfaction,  that  for  perfection  of  detail  and 
result,  they  are  all  that  can  be  desired  in  this  operation. 

There  are  some  things  that  experience  has  emphasized, 
and  to  a  few  of  them  it  seems  desirable  to  call  attenti(in.  In 
the  adoption  of  the  anterior  reversed  "L"  t1ap.  an  open 
method  is  obtained,  the  advantages  of  which  do  net  sci-ni 
to  be  appreciated  by  many  operators.  The  main  reason 
for  it  is  that  it  undoubtedly  furnishes  easier  access  to  the 
operative  field  than  any  other,  and  permits  most  minute  in- 
spection of  every  part  din-ing  the  progress  of  the  ojieration, 
nothins:  being  done  in  du  dark  or  at  haphazard.  I  depre- 
cate the  tendency  of  many  good  operators  to  ignore  this,  and 
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cannot  but  venture  the  belief  that  this  often  leads  to  a  poor 
result,  in  which  projectin.':;'  remnants  of  the  septum  are  left 
above  and  below  the  portion  of  the  main  deflection  which 
is  easily  excised  by  whatever  method  used,  but  the  excision 
of  this  portion  of  the  deviation  alone  often  leaves  an  im- 
perfect result.  The  reversed  "L"  flap  has  to  be  dissected 
upward  and  forward  toward  the  anterior  angle  of  the  pa- 
tient's nose,  and  probably  the  supposed  difficulty  of  accom- 
plishing this  has  deterred  many  from  using  it.  I  have  found, 
as  a  matter  of  fact,  that  if  the  incisions  outlining  the  flap 
have  severed  the  perichondrium,  it  is,  as  a  rule,  easily  re- 
flected forward  with  a  dull  edged  elevator,  if  the  ala  of  the  nose 
is  well  retracted  and  the  head  of  the  patient  is  held  so  that 
the  side  of  the  face  is  partly  toward  the  operator,  as  this 
position  ex])oscs  the  side  of  the  septum  and  the  site  of  the 
flap  perfectly  to  view.  When  the  flap  has  been  dissected  up 
it  is  easily  held  out  of  the  Wc.y  in  the  anterior  angle  of  the 
nose,  by  retractors.  One  of  the  main  advantages  of  this 
flap,  when  thus  made,  is  that  it  affords  easy  access  to  the 
field  of  operation.  The  perpendicular  incision  having  been 
made  at  the  summit  of  the  angle  of  the  septum,  the  denuda- 
tion of  the  crest  begins  here  and  it  is  usually  quite  easy 
to  continue  it  backward  from  this  incision,  much  more  so 
than  when  the  cut  has  been  made,  after  the  Killian  recom- 
mendation, anterior  to  the  crest.  Another  important  merit  of 
this  incision  is  that  it  much  simplifies  the  cutting  through 
the  cartilage.  When  the  flap  is  reflected  the  operator  has 
before  him  a  snow-white  bared  surface  of  semi-transpar- 
ent cartilage,  in  which  the  movement  of  the  edge  of  the 
knife  is  distinctly  visible.  This  view,  and  the  tactile  sense, 
show  perfectly  when  the  edge  of  the  knife  has  cut  entirely 
through  the  cartilage,  and  there  is  little  dangei  of  cutting 
through  the  mucous  membrane  of  the  opposite  side.  He 
soon  finds  that  he  has  little  fear  of  this  accident  to  the  mem- 
brane of  the  opposite  side,  for  he  can  watch  hi«;  blade  in 
the  cartilage,  and  by  turning  it  slightly  on  the  flat,  uplift 
the  severed  edge  of  the  cartilage  as  soon  as  he  has  pene- 
trated it,  and  immediately  begin  dissection  of  the  membrane 
on  the  concave  side.  Where  the  Killian  incision  and  its 
modifications  are  used,  the  incision  through  the  mucous  mem- 
brane and  the  cartilage  coincide,  the  cartilage  lying  buried 
beneath  a  varying  thickness  of  membrane.     It  is,  therefore, 
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difficult  for  the  opercitor  to  tell  when  he  has  fully  severed 
both.  Without  doubt  this  has  been  the  reason  for  the  sug- 
g^estions  that  have  been  made  of  the  tedious  process  of  curet- 
ting through  the  cartilage  with  a  sharp  spoon  or  other  scrap- 
ing instrument,  the  operator  feeling  in  the  other  nostril  for 
the  evidence  of  penetration  and  being  relieved  if  a  hole  has 
not  been  punched  in  the  mucous  membrane  of  the  other  side. 
Another  thing  is  to  be  considered,  namely,  that  this  method 
of  scratching  through  gives  a  small  hole  only  through  the 
cartilage  furnishing  an  inadequate  field  for  the  rapid  denuda- 
tion of  the  concave  side  of  the  deviation.  The  flap  method, 
on  the  other  hand,  permits  the  exact  division  of  the  cartilage 
in  front,  with  a  keen  blade,  and  a  large  cartilaginous  flap 
may  at  once  be  outlined,  which  gives  the  wadest  approach  to 
the  concavity  of  the  septum,  all  of  which  can  then  be  dis- 
sected under  the  eye  of  the  operator. 

The  button-hole  incision,  and  the  removal  of  a  large  carti- 
laginous and  bony  deflection  of  the  septum  through  a  small 
opening,  is  alluring,  and  the  boasted  ease  with  which  some 
operators  have  declared  the  operation  can  be  done  has  led 
many  to  adopt  a  method  that  has  resulted  in  half  success, 
with  a  subsequent  dissatisfaction  with  the  results  of  the  opera- 
tion. With  the  open  method,  I  am  satisfied  this  defeat  of  its 
purpose  would  be  scarcely  possible.  The  protection  of  the  in- 
cision, through  the  cartilage,  by  the  flap  which  should  cover 
it  perfectly,  would  prevent  perforations  of  the  septum  far  in 
front,  a  most  undesirable  and  annoying  complication. 

When  the  dissection  of  the  mucous  memljrane  on  both  sides 
of  the  septum  has  been  completed,  the  removal  of  the 
cartilage  is  the  easiest  part  of  the  operation,  by  whatever 
method  it  may  be  done.  The  rapidity  with  which  this  is 
accomplished  is  not  important.  The  all-important  thing  is 
the  complete  removal  of  the  obstruction,  and  the  subsequent 
relief  of  the  patient.  This  involves  the  operation  upon  both 
bone  and  cartilage  in  nearly  all  cases. 

The  theoretical  objection  that  the  flap  method  leaves  a  raw 
surface  to  granulate  after  the  operation,  is  not  tenable,  for. 
when  the  opposing  surfaces  are  brought  into  close  contact 
by  the  tight  j)ackin'4'  with  narrow  strips  of  surgeon's  lint 
impregnated  with  bisnnith  subnitrate,  built  up  in  layers  from 
the  bottom  of  the  ca\il>  like  a  wall  and  which  remain  for 
four  or  five  days,  it  will  be  found  that  the  parts  have  healed 
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by  first  intention.  This  method  of  i^ackinj:^.  and  the  free 
drainaije  furnished  by  the  incisions,  make  impossible  any  col- 
lection of  blood  or  tiuids  between  the  opposing  layers  of 
mucosa  perichondrium  or  mucosa  periosteum,  a  complication 
that   has   been  noted   sometimes   in   the  single   line   incision. 

The  superior  maxillary  crest  is  so  commonly  an  import- 
ant part  of  the  obstruction  in  deflections  that  its  removal 
should  be  accomplished,  in  jiart  at  least,  in  nearly  every  case. 
This  IS  often  the  most  difficult  feature  of  the  whole  opera- 
tion, but  the  success  with  which  this  is  done  will  determine 
whether  it  has  been  entirely  satisfactory  or  not.  The  denuda- 
tion of  the  crista  of  its  overlying  mucosa,  because  of  its  tena- 
cious adhesion  to  the  bone,  makes  the  use  of  a  sharp  ele- 
vator absolutely  necessary.  The  most  suitable  instrument 
for  this  pur])ose  is  the  "A"  knife  of  the  set.  There  is 
great  danger  of  perforation  if  the  dull  elevator  is  employed, 
and  much  force  used.  The  crista  is  often  so  buried  in  its 
coverings  that  it  is  invisible  and  must  be  fe'.t  for  carefully. 
It  can  always  be  exposed  from  above,  and  the  "A"  knife 
can  be  carefully  passed  down  close  to  the  bone  beneath  the 
mucous  membrane  on  both  sides,  finally  exposing  it  to  the 
floor  of  the  nares.  It  would  hardly  seem  necessary  to  com- 
plicate the  operation  by  making  an  incision  across  the  nasal 
floor,  and  dissecting  ujnvard,  as  suggested  by  Yankauer.  For 
cutting  away  the  bared  bone,  the  strong  and  larger  forceps 
are  often  necessc.ry  on  account  of  its  exceeding  density.  With 
the  patient  sitting  u])right  in  the  chair,  the  j^osition  assumed 
by  the  operator  is  a  half  crouch,  with  the  kness  bent,  bear- 
ing down  toward  the  floor  of  the  nares  with  the  jaws  of 
the  forceps,  slipped  over  a  portion  of  the  crista.  It  can  easily 
be  removed  with  successive  l)ites  of  the  instrument.  The 
smaller  forceps  are  often  required  for  removing  remaining 
portions  of  the  cartilaginous  deflection  alx)ve  or  of  the  vomer 
behind. 

There  is  no  (loul)t  that  the  i)rcservation  of  the  perichon- 
Jrium  and  periosteum  is  essential  to  the  restoration  of  rigid- 
ity of  the  septum.  When  we  remember  that  the  nnicosa  is 
quite  freely  movable  upon  these  and  that  they  lie  in  dis- 
tinct layers,  it  will  be  seen  that  it  is  the  mucous  membrane 
alone  that  would  probably  be  lifted  in  many  cases,  if  the 
parts  cannot  be  under  direct  inspection.  The  result  would 
be  a  flaccid  and  bagg\'  condition  of  the  sei)tuni.  which  would 
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make  respiration  little  less  difificult.  in  some  cases,  than  it 
was  before  the  deflection  had  been,  removed.  Heavy  instru- 
ments and  blind  force  used  in  elevating:  the  mucosa,  inevit- 
ably result  in  violence  to  the  soft  paris,  inflaming  them  and 
lessening  their  vitality,  or  making  perforations.  With  keen 
dissection  and  gentle  elevation,  such  complications  are  rare, 
even  the  site  of  close  adhesions  that  follow  preyious  sawing 
or  cutting  operations  yielding  to  this  delicate  and  careful 
surgery.  I  have  demonstrated  its  efficacy  in  children,  f.nd  it 
is  largely  due  to  the  minimum  of  mechanical  injury  as  well 
as  the  painlessness  of  the  operation. 

The  painlessness  of  the  operation  on  the  septum  has  been 
demonstrated  many  times  when  the  anesthesia  has  been  in- 
duced* by  the  application  of  cocain  crystals  to  the  mucous 
membrane.  I  am  convinced  that  its  use  in  the  way  here 
recommended  is  no  more  dangerous  than  by  the  usual  method 
with  watery  solutions  of  varying  strengths.  Indeed.  I  have 
yet  to  see  any  toxic  effect  to  any  marked  degree  in  my  own 
operations,  and  Freer's  record  of  nearly  two  hundred  cases 
in  which  he  has  a])plied  it  in  this  way,  would  tend  to  prove 
that  it  has  not  the  elements  of  danger  that  have  been  claimed 
in  some  discussions.  There  are  undoubted /v  individuals  who 
are  extremely  and  dangerously  suscej^tible  to  the  toxic  ef- 
fects of  cocain  in  any  strength  of  solution.  I  believe  the 
applications  of  cocain,  as  recommended  by  others,  to  induce 
local  anesthesia,  are  as  dangerous  as  when  used  in  the  con- 
centrated form,  if  applied  as  here  suggested.  The  anes- 
thetic is  brought  into  contact  with  the  highly  vascular  turbinat- 
ed bodies  as  little  as  possible,  as  it  seems  to  pass  rapidly  iqto 
the  circulation  from  them.  I  have  seen  more  toxic  effects, 
and  in  a  larij^er  ])ro])(irtioii  of  cr.ses,  from  the  ai')i)lication  of 
a  four  per  cent  solution  of  cocain  to  \hv  turl)inat(.'il  bodies, 
than  from  the  a])plication  of  the  crystals  of  the  same  <lrug 
to  the  septum  a!onc.  Onl\'  small  (|uantities  are  used,  and 
they  are  applied  to  the  site  of  operation  Immediate'y  pre- 
ceding the  cocain,  a  fresh  I-IOOO  solution  of  adrenalin  chloride 
is  used  and  the  membrane  of  the  septum  is  thoroughly  decon- 
gested.  By  limiting  al)sor])tion  this  i)rol)al  ly  lessens  the  dan- 
ger of  toxicity. 

The  method  employed  is  to  first  swal)  the  entire  nas.'d  nui- 
cous  membrane  with  a  I-l(ti»o  solution  of  fre.sh  adrenalin 
chloride.      In    five   minutes    the   coc.  in    crvsta's   are   carefullv 
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applied  to  both  sides  of  the  septum,  being  entangled  in  a 
small  pledget  of  moistened  cotton  which  has  been  wound 
tightly  on  the  end  of  a  slender  probe.  The  cocain  is  rather 
freely  used,  but  care  is  taken  to  rub  it  only  over  the  site  of 
the  operation,  which  usually  includes  the  cartilaginous  sep- 
tum and  the  anterior  portion  of  the  vomer.  In  five  minutes 
the  anesthesia  will  be  found  complete.  During  the  progress 
of  the  operation  it  may  be  used  both  as  an  anesthetic  and 
as  a  hemostatic.  For  the  latter  it  often  does  better  than 
the  adrenalin,  which  acts  promptly  and  efficiently  in  most 
cases. 


LXXXII. 

THE  CATHETERIZATION  TREATMENT  OF  ACUTE 

FRONTAL  SINUS  INFLAMMATIONS  BY  THE 

INTERNAL   METHOD. 

.     Bv  HOLBROOK   Cl'rtis,   IM.   D., 

NEW    ^■()KK. 

The  external  methods  employed  in  the  operative  treatment 
of  frontal  sinus  empyemata  have  occupied  so  much  space  in 
rhinologic  literature  of  late,  that  a  word  as  to  a  more  con- 
servative method  of  dealing-  with  this  interesting  condition 
may  not  he  amiss.  In  1902  a  paper  was  read  by  the  writer 
before  the  American  Larxngological,  Rhinological  and  Oto- 
logical  Society,  in  Washington,  entitled  "The  Technic  of 
Frontal  Sinus  Operations  with  Reports  of  Three  Cases 
Treated  Without  Nasal  Drainage."* 

These  cases  which  were  exhibted  at  the  New  York  Acad- 
emy of  Medicine  in  the  May  meeting  of  that  yeir,  were  the 
first  cases  in  which  the  method  of  open  wound  dressing,  sim- 
ilar in  every  particular  to  the  dressing  employed  in  the  after- 
treatment  of  a  mastoid  abscess  was  advocated.  Since  that 
time  some  surgeons  have  gone  to  such  extremes  in  their  de- 
sire to  operate  externally  that  more  conservative  methods 
have  been  disregarded.  A  reason  which  has  led  to  the  popular- 
ity of  the  external  methods  of  operating  in  almost  every  case  is 
undoubtedly  because  of  the  erroneous  opinion  which  prevails 
that  the  internal  method  of  entering  the  frontal  sinus  is  fraught 
with  great  danger  to  life.  Unhappily,  this  belief  has  caused 
an  unsightly  scar  upon  the  brow  of  many  victims  of  the  sur- 
geon's  prejudice. 

From  the  opposite  point  of  view,  the  operator  may  point 
to  the  sinus  lined  with  polypoid  tissue  and  ask,  could  that 
ever  have  been  cured  without  a  curettage  of  the  cavity?  My 
answer  to  this  question  would  be  to  point  to  many  cases  upon 
which  an  operation  has  been  advised  by  the  surgeon  and  re- 
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fused  by  the  patient,   in  which  careful  treatment,  as  indicat- 
ed below,  if  it  has  not  been  curative  in  a  physiologic  sense, 
has  relieved  the  patient  of  all  his  pain  and   discomfort. 
Far  be  it  for  me  to  decry  the  external  operation,  for  in  the 


hands  of  the  skillful  operator  the  most  brilliant  results  are  at- 
tained. The  method  advocated  in  this  sketch  is  one  which 
in  the  writer's  o])ini()n  should  precede  the  radical  external 
operation  in  almost  every  instance,  both  on  account  of  its  sim- 
plicity and  utility.  It  is  surprising  how  many  apparently 
chronic  cases  will  cease  discharging  pus  after  two  weeks'  treat- 
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ment.     The  patient  is  taught  to  introduce  the  catheter  himself 
and  to  douche  as  frequently  as  the  condition  warrants. 

The  illustration  shows  the  catheter  employed  for  douch- 
ing, which  is  made  of  silver  by  Tieman. 

The  method  of  entering  the  frontonasal  duct  is  as  fol- 
lows : 

Cocain  hydrochlorate,  10  per  cent  solution,  one  part,  and 
adrenalin  chlorid  1-1000  solution,  one  part,  are  mixed  and 
applied  on  a  cotton  pledget  for  twelve  minutes  to  the  an- 
terior tip  of  the  middle  turbinate  body  and  roof  of  the  middle 
meatus. 

The  tip  is  next  removed  by  Griinwald  forceps  and  the 
snare,  exposing  the  ethmoid  cells  between  the  internal  lamella 
of  the  ethmoid  and  the  orbital  plate.  A  small  cutting  for- 
ceps is  then  employed,  in  the  direction  from  the  middle  of 
the  vestibule  toward  an  imaginary  line  a  centimeter  below  a 
line  which  would  pass  through  the  inner  canthus  of  both 
eyes,  and  the  cells  are  broken  down.  A  blunt  barrel  drill  run 
by  an  electric  motor  completes  the  removal  of  these  cells. 

It  is  easy  to  feel  the  greater  resistance  of  the  internal  lamella 
and  orbital  plate  while  operating.  After  the  turbinate  is  re- 
moved, we  frequently  find  that  the  cell  structures  are  so  del- 
icate that  any  blunt  instrument  like  an  Rustachian  catheter 
is  sufficient  to  break  them  down.  If  we  are  careful  to  keep 
outside  the  lamella  and  hug  the  orbital  wall,  we  need  not  fear 
penetrating  the  cribriform  plate. 

In  using  the  probe  end  l)arrel  drill  on  older  persons  with 
hard  cell  walls,  care  should  be  taken  to  cut  in  a  forward 
direction,  using  the  forefinger  on  the  upper  lip  as  a  fulcrum 
and  inclining  the  drill  at  a  radius  more  toward  the  perpen- 
dicular as  we  break  down  the  cells  from  behind  ft)rwards. 
One  feels  at  once  when  the  frontonasal  duct  is  encounter- 
ed, a  fact  which  we  verify  by  catheterizing  and  syringing. 
The  patient  is  always  able  to  tell  when  the  warm  antiseptic 
solution  enters  the  sinus.  He  generally  feels  it  "back  of  his 
eye  and  in  his  forehead."  This  operation  upon  the  living  sub- 
ject is  a  very  simple  procedure,  however  complex  it  may  ap- 
pear upon  the  skull. 

The  sinus  catheter  is  made  with  a  bulb  to  slip  into  the 
tube  of  an  Amberg  ear  syringe,  and  has  a  plate  to  indicate 
the  direction  of  the  bonk,  as  well  as  for  the  purpose  <^t  hold- 
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ing  the  instrument  firni'.y.  I  do  this  operation  so  frequently 
in  my  office  as  a  routine  procedure  that  I  regret  I  have  not 
tabulated  m\-  cases  carefully,  but  in  considerably  over  one 
hundred  and  fifty  cases  operated  upon,  I  have  never  had 
any  untoward  accident  whatsoever. 

So  much  for  the  danger  of  procedure. 

As  regards  the  results  obtained,  it  may  be  said  that  they 
are  curative  in  acute  cases  and  in  chronic  conditions  afford 
so  much  relief  that  many  patients  who  have  been  advised 
that  an  external  operation  is  imperative,  are  content  to  treat 
themselves  by  douching  thtir  sinuses  as  necessity  demands. 
The  number  of  cases  that  are  free  from  pus  after  a  year  of 
douching,  is  remarkable — and  not  in  accordance  with  the- 
oretical presumption.  Later,  it  is  the  intention  of  the  writer 
to  collect  statistics  from  cases,  many  of  which  have  escaped 
observation,  and  elaborate  a  more  extensive  article  on  the 
subject   of   frontal    sinus   treatment. 

In  illustration  1  cite  a  few  cases  in  which  douching  the 
sinus  has  been  employed. 

Case  I. — Miss  B.,  saleswoman,  age  3.5.  Hls  had  excruci- 
ating pain  over  left  eye,  accompanied  with  profuse  discharge 
from  left  nostril  for  a  period  of  over  ten  years.  Inferior 
plate  of  sinus  very  sensitive,  eyelid  frequently  swollen.  Would 
not  submit  to  external  operation.  Operated  internally  in 
March  last  and  douched.  Patient  has  continued  douching 
only  when  she  takes  cold,  as  at  other  times  the  discharge  is 
insignificant  and  pain  has  entirely  ceased.  Sometimes  there 
is  no  discharge  for  two  weeks. 

Case  II. — Mr.  J.,  age  55.  For  twenty  years  has  suffered 
from  "facial  neuralgia,  followed  within  a  few  days  by  a 
violent  catarrh  after  every  attack."  Pain  has  been  so  severe 
that  morphin  hypodermically  became  a  routine  treatment. 
Attacks  occurred  about  four  times  a  year.  More  or  less 
persistent  discharge  from  right  nostril.  Patient  was  o]:)erat- 
ed  u])on  in  April,  1903,  and  the  right  sinus  douched  daily 
for  two  weeks,  since  which  time  the  jiain  and  discharge 
only  occur  upon  taking  cold  and  are  readily  overcome  by 
two  or  three  hot  l;oric  douches  through  the  catheter.  In  this 
case  an  external  o])c'rati(in   was  api)arcntlv   justified. 

Case  III.—'S\r.  15.,  aiie  3.").  Has  had  a  double  frontal  sinu- 
sitis and  both  antra  affoctcrl.  Most  violent  pain  a  symptom. 
Returned  from  hunting  trip  in  agony  after  a  two  weeks'  awful 
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experience.  Operation  in  February  last,  consisted  in  enter- 
ing both  frontal  sinuses  and  douching.  Two  days  afterward 
operated  on  the  antra  by  perforating  the  inferior  meatus  walls. 
All  four  sinuses  w'ere  syringed  every  few  hours  with  hot 
antiseptic  solution,  which  stopped  the  pain  almost  immedi- 
ately. All  discharge  stopped  only  after  four  weeks'  continued 
irrigation. 

Case  IV. — Mrs.  D.,  age  37.  Presented  herself  in  Septem- 
ber, 1903,  in  great  pain  over  the  left  eye,  with  profuse  dis- 
charge from  left  nostril.  I  had  done  a  radical  antrum  opera- 
tion through  the  canine  fossa  the  year  previously.  Pain  was 
so  intense  that  she  begged  me  to  perform  the  external  opera- 
tion upon  her  sinus.  I  persuaded  the  patient  to  allow  me  to 
operate  within  and  catheterize  the  cavity,  which  proceeding 
stopped  the  pain  and  the  discharge  disappeared  within  two 
weeks.     There  has  been  no  recurrence. 

I  might  ap])end  scores  of  similar  cases,  but  it  seems  un- 
necessary in  a  brief  sketch  of  this  interesting  subject. 


LXXXIII. 

ON   THE   PERMANENCE   OF   THE   IMPROVE^IENT 
IN    THE    SHAPE    OF    THE  NOSE    OBTAINED 
BY    THE    SUBCUTANEOUS    INJECTION 
OF    HARD    PARAFFIN. 

By  Walker  Dowxie,  M.  B., 

lecturer  ox  diseases  of  the  xose  axd  throat,  glasgow 
university  and  western  infirmary. 

It  is  now  close  on  five  years  since  I  first  made  use  of  a 
preparation  of  hard  paraffin,  injected  subcutaneously,  for  the 
removal  of  deformities  of  the  nose. 

In  the  interval  I  have,  on  more  than  one  occasion,  demon- 
strated the  good  results  obtained.  The  improvement  which 
follows  the  operation  is  evident  to  any  unprejudiced  observer, 
and  in  almost  every  case  is  the  patient  well  pleased  with  the 
result. 

Of  the  many  questions  which  have  from  time  to  time  been 
asked  of  me  regarding  the  behavior  of  the  injected  paraffin, 
two  stand  out  prominently,  namely:  (a)  Is  the  paraffin  after 
injection  affected  by  heat?  and  (b)  Is  the  improvement,  ob- 
tained from  its  use  permanent? 

As  these  are  questions  of  the  first  importance,  and  points 
on  which  the  patient  should  be  fully  satisfied  prior  to  the 
performance  of  the  operation.  I  will,  by  way  of  answer,  re- 
fer to  my  own  experience. 

1.  What  is  the  effect  of  exposure  to  heat?  Is  the  paraffin 
in  any  way  affected  or  altered  when  the  patient  is  exposed 
to  a  high  temperature  subsequent  to  the  operation,  either 
from  residence  in  a  tropical  climate  or  from  the  exposure  of 
the  face  to  great  heat,  such  as  is  necessary  in  the  pursuit  of 
certain  occupations? 

So  far  as  my  exi)erience  goes,  climate  exercises  no  effect 
whatever  on  the  paraffin  lying  in  the  subcutaneous  tissues. 

Amongst  the  many  patients  on  whom  I  have  operated,  are 
men  resident  in  various  countries  where  the  temperature  is 
that  of  the  tropics,  in  India — Burma,  Bengal    and    Bombay — 
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in  South  America  and  South  Africa.  In  none  of  those  cases, 
so  far  as  I  am  aware,  does  the  parafifin  appear  to  have  been 
altered  or  affected  in  any  way  by  the  hot  climate,  nor  has 
the  deformity  recurred. 

Again,  several  of  the  men  on  whom  I  have  operated  in 
hospital  are  em]:)loyed  in  some  of  the  large  iron  and  ste^l 
works  for  which  the  upper  ward  of  Lanarkshire  is  famous, 
and  in  none  of  them  has  the  injected  paraffin  been  apparently 
affected  by  exposure  to  the  heat  radiating  from  the  molten 
metal  or  from  the  boiler  furnace. 

The  first  case  in  which  I  employed  hard  paraffin  for  the 
removal  of  a  deformity  of  the  nose  was  that  of  a  woman, 
and  who,  for  purposes  of  observation,  was  detained  as  an 
in-patient  for  some  weeks,  during  which  time  she  willingly 
assisted  the  nurses  in  the  work  of  the  ward.  On  one  occa- 
sion she  was  set  to  smooth  some  cloth  with  a  hot  iron.  She 
went  to  the  ward  kitchen  to  do  it,  but  returned  shortly,  say- 
ing she  was  tired,  and  went  to  bed.  Next  day  she  confided 
in  the  ward  sister  and  told  her  that  she  had  not  really  been 
tired  but  she  feared  that  the  heat  from  the  iron  would  melt 
her  nose.  She  has  now,  for  five  years,  been  doing  all  kinds 
of  household  work — cooking,  ironing,  etc. — 'and  the  shape 
of  her  nose  to-day  is  practically  identical  with  the  form 
shown  in  the  photograph  taken  two  weeks  after  the  injection 
had  been  made. 

2.  Is  the  improvement  brought  about  by  the  introduction 
of  the  paraffin  permanent?  Does  the  injected  paraffin  remain 
in  situ  as  time  goes  on,  docs  it  migrate,  or  does  it  become 
absorbed  ? 

Some  observers  contend  that  the  injected  paraffin  is  slowly 
resorbed  or  "swallowed  uj)"  by  the  tissues,  a  process  similar 
to  the  resorption  or  "healing  in"  of  a  properly  prepared  cat- 
gut ligature.  When  this  process  is  complete,  they  say.  the 
parts  return  to  the  condition  they  were  in  prior  to  the  in- 
jection, i.  e.,  the  deformity  reappears.  Others  think  that  by 
some  unexplained  process,  the  paraffin,  while  not  becoming 
ab.sorbed.  disappears  or  is  dispersed,  so  that  the  deformity 
recurs  in  time  :  while  others  again  have  said  that  the  inject- 
ed paraffin  becomes  in  time  replaced  by  fibrous  tissue,  the  pres- 
ence of  which  prevents  the  reai)i)earance  of  the  doforniity.  or 
the  deformity,  at  least,  is  less  evi«lent  ihau  prior  to  the  injec- 
tion. 
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On  the  2nd  of  March,  1906,  I  made  some  remarks  on  this 
sub^'ect  at  a  meeting  of  the  Laryngological  Society  of  Lon- 
don, and  I  illustrated  my  remarks  by  the  exhibition  of  pho- 
tographs of  patients  who  had  been  operated  upon. 

These  photographs  showed  (1)  the  kind  and  degree  of 
deformity  of  the  nose  before  operation,  (2)  the  improvement 
which  immediately,  followed  the  introduction  of  the  paraffin 
into  the  subcutaneous  cellular  tissue  and  (3)  the  shape  of 
the  nose  in  each  of  those  same  ]iaticnts,  four  years  after  the 
operation. 

All  who  saw  the  photographs  were  convinced  that  the  shape 
of  the  nose  as  shown  (a)  in  the  photographs  taken  about 
two  weeks  after  the  operation  and  (b)  those  taken  four  years 
later  was  practically  identical,  and  that  there  was  no  evidence 
of  the  reappearance  of  the  deformity  which  was  shown  to 
have  existed,  by  the  photographs  taken  prior  to  the  opera- 
tion. 

But  further  than  this.  When  those  cases  were  examined 
four,  and  in  several  instances  considerably  over  four,  years 
after  operation,  the  injected  paraffin  could  be  felt  as  a  well- 
defined  mass,  readily  caught  up  between  the  finger  and  thumb, 
occupying  the  same  site  as  it  did  immediately  after  the  in- 
jection had  been  given. 

In  each  case  a  hard  mass  cou'.d  be  felt  at  the  site  of  in- 
jection, and  in  none  of  the  cases  had  the  deformity  recurred. 

I,  therefore,  hold  that  the  improvement  which  follows  the 
careful  subcutaneous  injection  of  hard  paraffin  is,  for  all 
intents  and  inirposes,  permanent  in  the  majority  of  instances, 
and  probably  it  is  so  in  every  case  where  the  paraffin  has 
been  properly  introduced. 

I  also  hold  that  the  paraffin  remains  i)i  situ  indefinitely.  This 
latter  o])inion  is  based  on  two  grounds : 

1.  The  character  and  shape  of  the  mass  felt  beneath  the 
skin  when  examined  externally   with   finders. 

When  the  body  is  grasped  between  the  finger  and  thumb 
it  is  hard  and  somewhat  rounded.  (|uite  unlike  bands  of  fibrous 
tissue,  and  its  size  and  position  are  similar  to  those  of  the 
paraffin  tumor  as  felt  on  examination  immediately  after  its 
introduction. 

2.  The  nature  and  appearance  of  the  paraffin  when  re- 
moved from  the  tissues  months  and  years  after  its  introduc- 
tion. 
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I  have  on  three  occasions  been  called  upon  to  remove  par- 
affin from  the  tissues,  twice  from  the  nose  and  once  from 
the  supraorbital  region. 

In  one  case  the  paraffin  had  been  injected  by  a  surgeon  in 
Manchester  with  the  object  of  raising  the  bridge  of  a  sunken 
nose,  and  a  quantity  far  in  excess  of  the  requirements  had 
been  introduced.  The  result  was  a  nose  enormously  swollen 
externally  and  livid  in  color,  with  considerable  nasal  ob- 
struction. The  latter  was  caused  by  the  presence  of  a  series 
of  hard  tumor-like  swellings  within  the  nose,  consisting  of 
hard  paraffin  beneath  the  mucosa.  I  removed  the  paraffin 
which  formed  the  tumor-like  swellings,  together  with  much 
of  that  which  caused  the  abnormal  tension  of  the  skin. 

Another  case  was  a  girl  operated  upon  in  a  London  hos- 
pital for  the  removal  of  a  similar  deformity  of  the  nose,  but 
where  a  quantity  of  paraffin  had  spread  to  the  supraorbital 
region   from  which  I  dissected  it  out. 

A  third  case  had  been  operated  on  near  Glasgow,  where 
again  the  injected  paraffin  had  spread  beyond  the  confines  of 
the  nose,  resulting  in  a  disfiguring  swelling  over  one  eye, 
and  which  was  also  removed  by  the  careful  removal  of  the 
paraffin. 

In  each  case  the  -paraffin  was  found  to  be  present,  and  to 
be  in  a  state  of  fine  division,  in  small  rounded  particles,  sepa- 
rated by  bands  of  tissue. 

The  finding  of  the  paraffin  in  small  particles  is  not  to  my 
mind  the  evidence  of  the  early  stage  of  absorption,  for  this 
division  takes  place  at  the  time  of  injection.  This  I  showed 
by  the  experimental  injection  of  paraffin  into  a  mamma  one 
week  before  its  removal.  The  conditions  found  on  examina- 
tion afterwards  were  reported  by  me  at  a  meeting  of  the 
British  Medical  Association  in  1902.  In  that  communica- 
tion I  reported : 

"In  section  the  paraffin  appears  almost  entirely  in  the  deeper 
parts  of  the  subcutaneous  fat.  It  is  distributed  throughout 
this  layer  in  blocks  of  varying  size,  the  largest  being  perhaps 
about  the  size  of  a  pea.  These  masses,  which  are  either  dis- 
tinctly lobulated.  or  more  irregular,  with  rounded  processes, 
occupy  in  every  case  a  position  between  collections  of  adipose 
vesicles  which  are  displaced  by  thorn.  It  is  inferred  that  the 
paraffin  has  made  its  way  along  the  lines  of  connective  tis- 
sue trabcculae  between  fat  containing  cells." 
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And  I  further  expressed  this  opinion:  "From  the  fact  that 
the  infiltration  of  the  parafiin  is  definite  and  tolerably  inti- 
mate, it  is  diflicult  to  believe  that  its  position  would  subse- 
quently alter  to  any  extent,  although  its  absorption  is  pos- 
sible." 

The  paratirtn  l)reaks  up  on  its  introduction  into  the  subcu- 
taneous tissues :  it  runs  alon.s:  the  cellular  planes,  and  it  is 
not  eaten  into  later  by  the  living  tissues.  The  paraffin  after 
injection  is  held  in  position  by  the  trabeculae  of  the  minute 
planes  of  cellular  tissue  in  the  same  way  as  the  fat  of  adi- 
pose tissue  is  kept  in  place. 

•Much'  has  been  spoken  of  the  migration  or  wandering  of 
paraffin  after  it  has  been  injected.  While  the  parafiin  in 
the  fluid  state  is  being  injected  it,  of  course,  follows  the  line 
of  least  resistance,  and  if  permitted  it  may  spread  in  various 
directions ;  but  after  it  has  once  set,  I  have  never  seen  't 
wander  beyond  the  confines  of  the  nose. 

In  those  cases  where  the  ])araffin  has  been  found  in  other 
parts  of  the  face,  such  as  the  infraorbital  region  over  the  fore- 
head or  over  the  cheek,  I  fear  it  has  reached  those  regions 
while  the  injection  was  being  given  and  while  the  paraffin 
was  still  in  a  fluid  state. 

On  the  other  hand.  I  can  understand  the  wanderings  of 
paraffin  which  has  been  introduced  in  the  solid  form,  as  this 
can  never  become  so  intimately  incorporated  with  the  tissues 
as  when  molten  paraffin  has  been  introduced. 

The  accompanying  photographs,  which  are  patients  healed 
by  parafifin  injection,  show  the  shape  of  the  nose  shortly 
before  operation,  and  again  at  an  interval,  varying  in  the 
dififerent  cases,  of  from  three  to  five  years  after  operation. 
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LXXXIV. 

A  SHORT  NOTE  ON  SUBMUCOUS  RESECTION  OF 
TRIANGULAR   CARTILAGE. 

By  Richard  Lake,  F.  R.  C.  S., 

LONDON. 

Much  interest  has  of  late  centered  round  the  operation  of 
submucous  resection  of  the  triangular  cartilage,  one  of  the 
chief  points  being  the  employment  of  an  incision  through  the 
mucoperichondrium  over  the  triangular  cartilage  parallel  to, 
or  slanting  obliquely  up  from  the  floor  of  the  nasal  cavity. 
A  second  incision  is  usually  recommended  at  an  angle  to  this 
one,  proceeding  upwards. 

The  former  incision  possesses  two  bad  points.  The  first  is, 
that  the  chief  nutrient  artery  of  the  anterior  septal  region  is 
severed  with  the  nasal  nerve  on  the  incised  side ;  the  second,  that 
the  cartilage  is  not  attacked  at  its  free  edge.  Severing  of  the 
nutrient  artery  appears  to  me  to  be  a  serious  consideration 
quite  apart  from  the  temporary  though  annoying  hemorrhage 
that  may  be  set  up ;  first,  because  deficient  nutrition  must  act 
deleteriously  in  the  formation  and  growth  of  the  new  cartilage, 
which  would  be  thin  and  very  non-resilient ;  and  secondly,  that 
especially  if  attended  with  any  weakening  or  injury  of  the 
mucosa  on  the  concave  side,  it  is  apt  to  be  followed  by  the  ap- 
pearance of  a  septal  perforation. 

This  is  a  condition  following  the  method  of  Asch  with  painful 
frequency  and  one  which  also  quite  commonly  put  in  an  appear- 
ance after  the  true  "window"  operation,  which  for  that  reason 
I  ceased  to  employ  in  1891  and  which,  subsequently.  I  believe 
became  known  as  Gleason's,  as  the  first  to  communicate  it  to 
the  medical  world.  Not  that  a  se|)tal  perforation  is  often  even 
known  of  by  the  patients,  but  it  seems  foolish  before  the  millen- 
nium to  risk  having  skillful  innuendoes  let  loose  at  one's  ex- 
pense by  "brother"  craftsmen,  should  such  a  patient  stray  into 
the  hands  of  one  not  imbued  with  the  ancient  if  antif|ue  spirit 
of  etiquette.  But  although  septal  perforations  are  not  always 
or  often  annoying,  they  are  very  often  so,  especially  to  patients 
who  are  more  or  less  neurasthenic. 
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Therefore  for  two  reasons,  one  for  the  patient  and  one  for 
the  surj^eon.  perforations  if  possil)le  are  to  be  shunned.  .\s  a 
further  ariiument  in  favor  of  the  advisal)iHty.  if  not  absolute 
necessity,  of  avoidin.^' the  septal  artery.  I  will  refer  my  readers 
especially  to  (ierl;)er's  atlas  and  to  his  views  on  pc-forating 
ulcer  of  the  septum.  .\lso  one  must  remember  that  the  de- 
struction of  the  sensory  nerves  leaves  the  areas  they  had  sup- 
plied in  a  condition  which  renders  them  more  easily  affected 
l)v  slight  trauma,  decreasine:  the  resistance  t)f  the  tissues. 


How  perforation  is  always  to  be  avoided  when  an  extensive 
opening  is  needed,  I  do  not  see,  but  of  late  I  have  been  in  the 
habit  of  making  only  one  incision,  as  nearly  as  possible  corre- 
sponding to  the  free  edge  of  the  triangular  cartilage.  This 
incision  is  almost  bloodless,  the  free  edge  of  the  cartilage  is 
found  and  freed  from  all  soft  tissues  for  a  slight  distance  back- 
wards, the  mucoperichondrium  is  then  held  by  an  assistant  with 
clutch  forceps,  also  the  columella  which  are  retracted  as  far  as 
possible.  The  operator  proceeds  to  remove  all  of  the  cartilage 
he  considers  necessary,  through  his  opening. 
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There  is  always  the  case  in  which  a  much  lateraHzed  spur 
affecting  the  nasal  crest  of  the  superior  maxilla  requires  re- 
moval, and  then  this  incision  is  not  alone  sufficient  and  should 
not  be  attempted,  as  it  is  scarcely  possible  to  exert  the  necessary 
force  on  the  sharp  edge  of  bone  and  not  tear  through  the 
mucosa. 

Another  point  of  especial  importance,  is  that  in  a  large  pro- 
portion of  our  cases  which  require  the  correction  of  septal  de- 
formities, we  find  in  addition  irregularities  of  the  turbinates 
which  require  careful  and, skillful  correction  in  order  to  en- 
able the  new  septum  to  be  formed  upright  and  straight,  for  the 
air  channels  should  be  as  far  as  possible  equal  in  size  in  order 
to  obtain  the  best  results,  and  personally  the  writer  invariably 
uses  thin  and  not  too  resilient  splints. 

Asepsis  should  be  obtained  and  maintained  by  the  use  of  a 
nasal  wash  or  spray  every  two  to  four  hours  with  a  mild  an- 
tiseptic ;  for  choice  10  per  cent  of  listerine,  .5  per  cent  of  acid 
boric  or  5  per  cent  sanitas.  And  if  any  blood  has  been  swal- 
lowed an  aperient  is  advisable.  Antipyrin,  or  its  equivalent, 
will  relieve  the  pain  and  any  swelling  may  be  combatted  by  the 
employment  of  an  evaporating  lotion  applied  constantly  on 
lint  to  the  nose. 


LXXXV. 

A     CASE    OF    MULTIPLE    RECURRLXG     PAPILLO- 
-AL\TA    OF    THE    LARYNX. 

By    Charles    W.    Richardson,    AL    D., 

professor  of  laryngology  and  otology,  george  washing- 
ton university, 

washington. 

During  the  month  of  January.  1905,  there  was  brought 
under  my  care,  in  consultation,  a  young  man,  32  years  of  age, 
who  gave   the   following   interesting  history : 

He  stated  that,  since  early  childhood,  he  had  more  or  less 
difficulty  in  breathing,  and  always  a  hoarse  voice.  During 
the  last  four  or  five  years  the  voice  has  been  continuously 
hoarse  and  rough,  and  the  breathing  more  or  less  difficult. 
During  the  last  two  years,  he  had  not  spoken  above  a  whisper- 
ed voice,  and  the  breathing  during  this  period  had  been 
so  difficult  that  it  had  been  almost  impossible  for  the  patient  to 
make  any  active  physical  efforts.  He  has  had  to  be  very  cau- 
tious in  going  about.  Several  times  during  the  month  previ- 
ous to  his  coming  under  my  observation,  he  stated  he  had  very 
violent  attacks  of  difficult  breathing,  in  which  it  was  thought 
that  the  patient  would  suffocate — twice  during  the  week  pre- 
vious and  the  night  before  he  came  to  me  he  had  attacks 
of  intense  dyspnea — which  was  the  immediate  cause  of  his 
seeking  my  aid.  His  general  history  was  excellent,  and  there 
was  no  occasion  to  suspect  anything  of  a  tubercular  charac- 
ter. There  was  no  chest  symptoms  of  any  kind.  He  was 
tall  —  6  feet  2  inches  —  rawboned  and  weighed  148  pounds. 
An  examination  of  his  upper  air  tract  showed  nothing  other 
than  normal.  Inspection  of  the  larynx  revealed  a  condition 
which  was  rather  astonishing.  Over  the  whole  left  side  of  the 
rim  of  the  epiglottis  and  extending  down  along  its  whole 
lateral  border,  there  was  one  continuous  mass  of  papillomatous 
tissue.  The  whole  supracordal  portion  of  the  larynx  seemed 
to  be  filled  in  with  a  mass  of  papillomatous  tissue.     No  space 
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could  be  seen  which  would  indicate  the  interval  between  the 
vocal  cords.     These  growths  seemed  to  grow   from  the  ary- 
epiglotide&n  folds,  from  the  false  cords,  from  the  anterior  com- 
missure and  the  whole  of  the  surface  of  the  true  cords.     The 
patient's  embarrassed  respiration  and  his  general  appearance 
excited    my    greatest    sympathy.      Recognizing    the    fact    that 
I  had  to  do  with  an  extreme  case  of  papillomatous  degener- 
ation of  the  whole  mucous  membrane  of  the  larynx  and  the 
probability  of  eradicating  the  condition  as  thoroughly  through 
the    intralaryngeal    method    as    through    external    methods,    I 
decided  to  send  the  patient  to  the  hospital  where  all  arrange- 
ments were  made  to  do  a  tracheotomy,  in  case  that  the  intra- 
laryngeal   method    should    excite    any    violent    paroxysms    of 
dyspnea.     The    operation  was  attended  with  great  good  for- 
tune and   the  growth   was   rapidly  and   successfully   removed 
frOm   the  body  of.  the  larynx,   from  the  epiglottis,   from   the 
aryepiglotidean   folds  and   from  the   false  and  true  cords.     I 
then   found   that  there   was   considerable  growth   in   the   sub- 
glottic portion  of  the  larynx,  especially  on    the     right    side. 
This  was  all  thoroughly  and  carefully  excised.     In  the  slim- 
mer the  patient  was  practically  free  from  all  growth  and  was 
allowed   to   go   abroad.      Recurrence   had   been   more   or   less 
frequent.     During  the  operative  stages,  growths  removed  from 
one  point  would  remain  absent  and  then  show  up  again  after 
a  period  of  two  or  three  weeks  or  a.  month.     Growth  removed 
from  the  aryepiglottidean  folds,  and  false  cords  showed  less 
inclination  to  recur  than  those  in  the  subglottic  portion  of  the 
larynx.    When  the  patient  left  me  his  weight  had  increased  to 
179  pounds,  general  health  good,  and  appearance  that  of  per- 
fect physical  well-being.  In  December  he  wrote  me  that  he  was 
getting  more   hoarse   and   that   there   had   been   a   recurrence 
of  difficult  breathing.     I  advised  him  to  consult  Dr.  Edward 
Law,    in    London,    who,   after   examination,    referred    him    to 
Sir  Felix  Semon.     I  append  herewith  a  letter  from  Dr.  Law. 
giving  a  critical  extract  from  Sir  Felix  Semon's  letter  to  him 
in  reference  to  the  patient's  condition : 

"On  examination  I  found  almost  complete  apparently  pap- 
illomatous (I  will  at  once  say  what  I  mean  by  apparently) 
degeneration  of  the  larynx,  involving  Iwth  vocal  cords,  both 
ventricular  bands  (badly),  the  lower  surfaces  of  the  epi- 
glottis, particularly  on  the  left  side,  the  mucous  membrane 
over  the   arytenoid    diartlv)    and   a   considerable   part   of  the 
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subglottic  cavity,  particularly  on  the  left  side.  The  move- 
ments of  the  vocal  cords  were  impeded,  but  not  abolished. 
On  the  left  side,  in  the  middle  of  the  laryngeal  degeneration, 
there  appeared  to  be  two  cysts  filled  with  grayish  fluid.  On 
the  right  side  of  the  neck  there  was  a  big,  moderately  hard 
gland  not  fixed  to  the  larynx.  There  were  no  chest  symptoms 
of  any  kind. 

At  first  sight  I  should  quite  agree  with  the  diagnosis  of 
papillomata,  but  the  presence  of  the  large  gland  drew  my 
attention  to  the  possibility  of  the  whole  affection  being  of 
lupoid  character,  and.  the  patient  being  32  years  of  age,  the 
remote  possibility  of  malignancy  must  also  not  be  lost  sight 
of,  although  the  extremely  long  duration  of  the  symptoms 
(twenty-nine  years)  would,  of  course,  militate  against  this 
hypothesis,  unless  one  were  to  think  of  a  transition  of  benign 
into  malignant  growths,  which,  although  extremely  rare,  yet 
has,  as  you  know,  been  a  few  times  actually  observed.  A 
certainty  on  these  mooted  points  will,  of  course,  only  be  got 
by  intralaryngeal  removal  of  a  good-sized  fragment  and  care- 
ful examination  on  the  part  of  an  expert. 

Needless  to  say,  the  question  of  treatment  will  have  to  de- 
pend to  a  great  extent  upon  the  results  of  the  microscopic 
and  bacteriological  examination.  If  the  disease  were  purely 
papillomatous,  I  should  be  more  in  favor  of  a  repeated  intra- 
laryngeal removal  than  of  an  external  operation,  seeing  that 
the  degeneration  is  unfortunately  so  universal  that  even  if 
the  larynx  were  opened  and  everything  thoroughly  scraped, 
no  binding  promise  could  be  given  with  regard  to  non-re- 
currence. 

Should  the  disease  be  malignant,  nothing  short  of  total 
extirpation  of  the  larynx  and  of  the  affected  gland  would 
give  any  chance  of  lasting  cure. 

Finally,  should  the  disease  be  luix)id,  extensive  scraping, 
applications  of  the  galvano-cautery,  tuberculin  injections 
under  opsonic  control  would  be  the  best  method.  I  confess 
that  the  lupoid  possibility  only  occurred  to  me  after  the  patient 
had  left  me,  and  I  did  not  discuss  this  possibility  with  him 
or  his  mother. 

Should  the  intralaryngeal  method  be  adopted,  I  would  in- 
sist on  the  patient's  going  to  a  Home  until  the  epiglottis  was 
sufficiently  cleared  not  to  fear  any  sudden  obstruction  after 
the  operation.     Altogether,  the  case  is  anything  but  nice." 
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My  patient,  for  various  reasons,  became  dissatisfied  with 
the  condition  of  things  in  London  and  took  the  steamer  and 
came  immediately  to  Washington,  where  he  placed  himself 
again  under  my  observation.  I  found  the  conditions  about 
the  same  as  described  by  Sir  Felix  Semon.  except  that  there 
was  no  cyst.  What  Sir  Felix  thought  was  a  cyst  must  have 
either  ruptured  or  evacuated  its  contents  before  he  came  under 
my  observation  the  second  time.  The  large  gland  on  the  right 
side  of  the  neck  below  the  angle  of  the  jaw  was  a  broken 
down,  cheesy  gland,  which  1  have  removed.  Both  of  the 
examinations  made  of  the  masses  removed  showed  the  growth 
to  be  a  pure  papilloma,  without  degenerate  tissue  of  any  kind 
being  present.  The  patient  returned  to  me  the  latter  part 
of  January,  and  is  now,  after  many  successful  repeated  efforts 
at  removal,  entirely  cleared  again  of  all  growths.  I  simply 
report  this  case  as  one  of  the  most  interesting  and  most  ex- 
tensive with  regard  to  new  growth  of  the  many  cases  of 
recurrent  papillomata   that   has   come   under  my   observation. 

I  find  no  positive  evidence  to  justify  an  opinion  that  the 
pieces  of  tissue  from  the  epiglottis  (or  wherever  they  came 
from)  are  malignant.  They  present  the  appearances  of  epi- 
thelial papillomata.  and,  in  places,  proliferation  of  the  sur- 
face epithelium  is  ver\-  marked.  There  are  also  evidences  of 
inflammation  which  may  be  primary  or  secondary.  Many 
of  the  papillae  are  infiltrated  with  polymorphonuclear  leuco- 
cytes. There  is  absolutely  no  invasion  of  the  underlying  tis- 
sues of  the  epithelium.  A  small  myxomatous  area  was  found 
in  one  piece  only.  The  appearances  found  in  the  sections  in- 
dicated only  pajiillomatous  formations  with  slight  inflamma- 
tion. 
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A  STATISTICAL    REPORT    OF    THE    RESULTS    OF 

OPERATION  IX    SARCOMA  OF   THE    XOSE  BY 

METHODS  GENERALLY  ADOPTED,  WITH  A 

PLEA  FOR  THE  MORE  EXTEXDED  USE 

OF  THE  ELECTRO-CAUTERY  IX 

SUITABLE  CASES. 

Bv  J.  Price-Browx,  M.  D.. 

TORONTO. 

Writers  differ  widely  from  each  other  in  their  general  views 
in  regard  to  this  disease,  and  in  introducing  the  subject  a 
brief  resume  of  prevailing  opinions  may  not  be  out  of  p'.ace. 

Lennox-Browne  in  his  voluminous  work  upon  "Diseases  of 
the  Nose  and  Throat"  does  not  even  mention  the  existence 
of  sarcoma  of  the  nose. 

Shurly  says  that  myxosarcoma  is  the  variety  that  occurs  most 
frequently  within  the  nose ;  and  that  the  usual  seat  of  growth 
is  either  the  middle  turbinal  region  or  the  external  wall,  thus 
granting  the  primary  origin  of  the  disease  within  the  nasal 
cavity.  He  also  says  that  while  the  original  growth  may  be 
pedunculated,  the  pedicle  is  soon  lost,  the  base  rapidly  becom- 
ing broader,  until  it  finally  loses  itself  in  the  mass  of  involved 
tissue. 

Kyle,  on  the  other  hand,  says  that  "primary  sarcoma  of 
the  nose  is  not  of  frequent  occurrence,  but  as  a  rule  has  its 
origin  in  adjacent  structures,  and  spreads  thence  into  the 
nasal  cavity."  He  insists  upon  early  and  complete  eradica- 
tion as  the  best  line  of  treatment,  to  be  accomplished  by  the 
use  of  the  curette  and  galvano-cautery. 

Bosworth  in  his  report  of  41  cases  treats  of  it  as  a  pri- 
mary affection,  occurring  in  a  single  tumor,  that  may  arise 
on  the  outer  or  inner  wall  of  either  nasal  cavity.  He  further 
states  that  there  is  no  clinical  evidence  in  support  of  Weber's 
idea,  that  sarcoma  is  usually  accompanied  by  several  deposits 
of  the  same  neoplasm  in  neighboring  regions ;  and  also,  that 
the  growth  is  soft  and  flabby,  and  that  the  tumor  is  invaria- 
bly pedunculated. 
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Coakley  sa3's  that  sarcomatous  degeneration  is  occasionally 
met  with  in  cases  of  nasal  polypi  and  other  benign  tumors, 
after  these  have  been  removed  a  number  of  times,  a  view 
which  is  accepted  by  many  surgeons ;  and  also,  that  the 
appearance  of  sarcoma  within  the  nose  may  be  the  first  evi- 
dence of  the  presence  of  sarcoma  within  the  antrum.  He 
says  that  the  growth  has  a  hard  feel,  as  of  solid  tissue,  and 
is  not  very  movable  even  when  of  considerable  size. 

Harris,  in  a  paper  published  several  years  ago,  refers  to 
a  series  of  103  cases,  reported  up  to  that  date,  including  his 
own ;  and  from  the  investigation  of  which  he  draws  the  fol- 
lowing deductions :  That  round-celled  and  spindle-celled 
sarcomata  are  about  equally  frequent  in  their  occurrence ;  that 
the  cartilaginous  septum  is  the  part  most  frequently  in- 
volved, and  that  next  to  this,  the  middle  turbinal  body ;  that 
it  usually  proceeds  from  a  well-defined  pedicle  ;  that  the  growth 
is  soft  to  touch  and  bleeds  easily ;  and  that  "sarcoma  is  a 
small  tumor,  usually  pedunculated,  and  rarely  multiple."  In 
speaking  of  treatment,  he  says  that  while  many  cases  re- 
quire removal  by  external  radical  operation,  there  are  others 
in  which  an  intranasal  operation  alone  is  justifiable;  but  that 
no  matter  how  treated,  more  than  half  the  cases  are  ultimately 
fatal. 

Halsted  believes  that  the  period  of  life  most  susceptible  to 
this  disease  is  between  the  fortieth  and  the  fiftieth  years.  His 
graphic  description  of  the  symptoms  is  worth  repeating:  "the 
conspicuous  absence  of  pain  while  the  disease  is  confined  to 
the  soft  tissues ;  the  presence  of  ejjistaxis  as  a  prominent  symp- 
tom ;  the  nasal  obstruction  so  great  that  lx)th  breathing  and 
eating  become  distressing  to  the  patient ;  while  speech  be- 
comes difficult  and  the  senses  of  smell  and  taste  are  either 
lost  or  severely  impaired ;  until  finally,  as  the  disea.se  ad- 
vances into  the  accessory  sinuses  or  the  cranial  cavity,  pain 
becomes  severe  and  continuous ;  and  death  either  from  sep- 
sis or  exhaustion  is  the  result." 

In  order  to  bring  the  results  of  the  investigation  down  to 
the  most  recent  date  in  the  pre|)aration  of  this  paper.  I  .sent 
one  hundred  circulars  to  leading  laryngologists  in  the  United 
States  and  Canada,  and  as  a  result.  I  received  about 
fifty  replies.  Although  not  by  any  means  as  satisfactory  as 
one  would  like,  they  contain  much  valuable  information,  and  I 
extend    to    the    gentlemen,    who    forwarded    the    answers,    my 
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most  cordial  thanks.  A  synopsis  of  these  reports  I  here 
give  :* 

Freudenthal  writes  me  that  he  must  have  had  under  obser- 
vation in  hospital  and  private  practice  "surely  2(»  cases  or 
more."  Unfortunately,  he  has  no  distinct  records  of  them. 
But  the  percentage  of  permanent  recoveries  after  intranasal 
oi)erative  treatment  he  reports  as  "none,"  and  after  external 
operations  likewise  as  "none." 

Otto  Stein  says  that  he  must  have  seen  between  12  and 
20  cases  of  nasal  sarcoma,  which  were  treated  by  "various 
methods"  with  "varying  results." 

Thompson  rejiorts  12  cases,  9  of  which  were  inoj^erable. 
Hence  these  9,  with  Stein's  12  to  20.  and  Freudenthal's  20, 
are  not  tabulated  in  my  present  report. 

Now  and  then,  though  rarely,  a  detailed  report  of  a  single 
case  has  been  forwarded,  which  in  itself  is  intensely  inter- 
esting, giving  at  a  glance  a  vivid  picture  of  the  whole  scene. 
For  instance,  Freeman  reports  one  that  he  referred  to  Keen 
for  external  operation.  I  quote  his  own  words :  "The  sar- 
coma evidently  began  in  the  naso-antral  wall  and  extended 
into  the  frontal  sinus,  antrum,  ethmoid  and  sphenoid,  by  fin- 
ger-like projections,  but  it  did  not  seem  to  infiltrate  the  lin- 
ing of  these  cavities,  as  it  was  easily  shel'.cd  out,  leaving 
them  with  the  exception  of  the  orbital  plate  and  the  naso- 
antral  wall,  practically  uninjured.  The  incision  was  so  ex- 
tensive that  the  interior  of  all  the  accessory  cavities  on  the  af- 
fected side  could  be  plainly  examined.  The  septum  was  not 
involved,  and  after  the  operation,  the  eye  was  kept  from  fall- 
ing into  the  antrum  by  packing.  Although  the  operation  was 
done  eight  or  ten  years  ago,  there  has  been  no  return." 

NorvLl  Pierce  mentions  six  cases.  All  were  treated  by  in- 
tranasal methods,  although  of  what  nature  is  not  men- 
tioned. All  recurred  but  one,  in  which  there  was  com])lete 
removal  at  a  very  early  date.  In  this  case  the  recovery  was 
permanent.  In  two  of  the  cases,  external  operations  were  sub- 
serpicnt'.y   done   with  only   tcmj^orary   benefit. 

Chevalier  Jackson  reports  eight  cases.  All  w^ere  operated 
on  by  the  external  method.     Two  of  these  disappeared  after- 


*A  number  of  reports  have  been  received  since  the  prepara- 
tion of  this  paper,  but  too  late  for  publication.  The  general 
tenor,  was  the  same  as  in  those  already  reported. 
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wards,  so  that  no  trace  could  be  made  of  them.  But  the 
other  six  all  died  of  recurrence  of  the  disease  at  varying  in- 
tervals after  operation. 

To  be  definite,  the  following  is  a  summary  of  all  cases  re- 
ported as  operated  upon,  whether  internally  or  externally, 
in  which  the  patients  were  kept  under  observation  until  final 
results  were  obtained : 


^8    ^    <   J    <     =^<^<:     -<      ;£o      ^t    -zo 


51       22       29         9       11       27       19       13       33       25         38 

In  several  of  the  above,  operations  were  done  both  intra- 
nasally  and  extranasally. 

Permanent  recovery  after  intranasal  operations,  6  out  of 
19,  or  31  per  cent. 

Permanent  recoveries  after  extranasal  operations,  8  out  of 
33,  or  24  per  cent. 

Total  permanent  recoveries  after  operations  of  whatever 
kind,  13  out  of  51,  or  27  per  cent. 

We  must  add  to  these  the  inoperable  cases  r.nd  those  refus- 
ing operations,  which  presumably  would  all  be  fatal. 

In  one  point,  the  consensus  of  opinion  among  authors  ap- 
pears to  be  unanimous;  and  that  is,  in  the  absence  of  pain 
when  the  soft  tissues  are  alone  afifected. 

Before  speaking  of  my  personal  experience  in  the  treatment 
of  this  disease,  I  may  say  that  I  have  drawn  a  wide  distinction  in 
my  meaning  between  intranasal  operations  and  extranasal  oper- 
ations, all  classes  of  intranasal  operations  being  included  in  the 
one,  the  work  being  done  through  the  anterior  naris  only  and 
without  injury  to  it;  and  in  the  other,  all  classes  of  external 
operative  work  done  by  surgical  incisions  through  the  true  skin, 
and  by  this  means  aiming  at  the  removal  of  the  sarcomatous 
growth . 

Personally,  I  have  have  had  four  cases  under  treatment. 
Only  one  of  them  sufi^ercd  from  pain  within  the  nasal  cavity. 
The  main  signs  and  symptoms  in  all  four  were  intranasal. 
All  were  males,  their  ages  being  18,  20,  ."iO  and  58  years.  .Ml 
were  subject  to  severe  epistaxis  u[>on  very  slight  provocation. 
With  one  exception,  there  was  complete  blockade  of  the  af- 
fected nasal  passage.     \\y  tlir  process  of  exclusion,  as  well  as 
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by  the  signs  and  sym])toms,  the  disease  in  three  of  the  cases 
was  pronounced  to  be  sarcoma  by  competent  medical  author- 
ities before  the  cases  were  referred  to  me  for  treatment ;  and 
in  each  of  these,  two  or  more  distinct  microscopic  examina- 
tions verified  that  the  (hagnosis  of  sarcoma  was  correct.  In 
the  remaining  case,  histologic  examinations  were  made  at 
my  request,  and  the  case  was  pronounced  a  spindle-celled 
sarcoma.     In  this  patient  the  growth  was  the  smallest. 

Although  the  results  in  my  cases  have  been  unusually  favor- 
able. I  do  not  give  any  credit  to  the  skill  of  the  operator, 
but  to  the  method  of  operating — and  I  emphasize  the  latter, 
because  the  work  has  been  principall}'  done  by  the  use  of 
that  much-abused   instrument,   the  electro-cautery  knife. 

The  first  three  cases  were  reported  in  the  August  number 
of  the  Journal  of  Laryngology  in  1903.  At  that  time  eight 
years  had  elapsed  since  the  final  operation  upon  the  first  case. 
The  case  was  well  then,  and  is  well  now,  with  no  recurrence 
whatever  of  the  disease. 

In  the  second  case,  and  this  was  of  tht  .,pindle-celled  vari- 
ety, already  referred  to,  occurring  in  a  man,  aged  50,  the 
growth  had 'been  removed  about  a  year  when  the  case  was 
reported.  At  the  present  time,  three  years  later,  he  is  still 
a  healthy  man,  following  his  daily  occupation  as  fireman,  and 
free  from  any  redevelopment  of  sarcoma. 

The  third  case  was  the  most  extensive  purely  intranasal  sar- 
coma that  I  ever  saw.  filling  the  left  nasal  cavity,  bulging  the 
anterior  naris,  flattening  the  nose  and  cheek,  more  than  half 
filling  the  nasopharyngeal  space  and  holding  the  soft  palate 
immovably  in  a  horizontal  position.  This  case  was  referred 
to  me  in  October,  1902,  now  four  years  ago ;  and  was  re- 
ported by  me  with  the  exhibition  of  pathologic  specimens  and 
micro-photographs  at  the  meeting  of  the  American  Laryngo- 
logical  Association  at  Washington  the  following  year.  As, 
however,  it  was  considered  rather  i)remature  to  report  so  re- 
cent a  case,  I  again  read  a  paper  upon  it,  reporting  progress, 
at  the  annual  meeting  of  the  same  association  at  Atlantic  City 
in  190.").  I  furthermore  exhibited  the  patient  himself,  this 
time  at  the  laryngological  section  of  the  British  Medical  .As- 
sociation in  Toronto  in  August,  190().  There  have  been  slight 
recurrences,  at  the  junction  of  the  posterior  naris  with  the 
nasopharyngeal  vault,  up  to  February  last;  but  they  were 
always   controlled   by   a   touch   of   the   cautery.     The   man   is 
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well  nourished  and  presents  a  rugged  and  healthy  appear- 
ance. The  nasal  cavity  is  wide  and  free  throughout  its  whole 
extent,  exhibiting  in  some  measure  the  great  size  which  the 
growth  had  assumed  before  its  removal.  When  required,  he 
keeps  the  passage  free  from  accumulations  l)y  the  use  of  an 
oleaginous  spray.  His  occupation  is  that  of  telegraph  opera- 
tor, in  which  he  is  regularly  employed.  He  learned  the  art 
since  the  removal  of  the  sarcoma  four  years  ago. 

These  cases  were  all  treated  by  intranasal  electro-cautery 
operations,  the  parts  being  anesthetized  by  cocain.  The  first 
one,  operated  upon  eleven  years  ago,  w^as  treated  before  the 
advent  of  adrenalin,  and  was  attended  by  some  terrific  hemor- 
rhages. Still  the  work  went  on  with  the  result  adready  stated. 
In  the  seco'nd  and  the  third,  adrenalin  w^as  used  freely  and 
with  marked  advantage.  In  the  third,  however,  the  hemor- 
rhages were  often  exceedingly  severe,  possibly  in  some  in- 
stance? due  to  a  desire  to  remove  too  much  at  one  sitting. 
These  three  men  are  all  well,  busily  following  their  occupa- 
tions in  Toronto  to-day. 

In  all  these  cases  I  believe  that  the  growth  was  mainly  if 
not  entirely  confined  to  the  nasal  cavity.  The  method  of  oper- 
ating, particularly  in  the  third  case,  was  as  follows: 

After  producing  local  anesthesia  and  anemia  by  the  free 
use  of  cocain  and  adrenalin,  a  large  tubular  speculum  was 
introduced  into  the  nasal  i)assage  as  deejily  as  possible  :  and 
then  perpendicular  incisions  with  the  electro-cautery  knife  at 
a  high  degree  of  temperature,  were  made  into  the  basal  at- 
tachment of  the  growth  on  the  turbinal  side.  They  were  made 
as  deeply  as  possible  without  producing  alarming  hemorrhage. 
The  moment  this  threatened  to  be  severe,  the  operation  ceased, 
and  tem])orary  tampons  would  be  inserted  to  control  the  "bleed- 
ing; but  almost  invariably  these  would  be  removed  before  the 
patient  left  the  office. 

On  his  return,  one  or  two  days  later,  the  cauterized  tissue 
would  be  removed  either  Ijy  snare  or  forceps,  and  the  parts 
cleansed  by  sprays.  Then  anesthesia  and  anemia  would  again 
be  induced  and  the  operation  re])eatcd.  Thus,  successively, 
piece  by  piece,  and  day  by  day,  with  the  electro-cautery  blade 
at  almost  a  white  heat,  the  sarcomatous  tissue  would  be  dis- 
sected avv-ay,  working  gradually  from  before  backwards,  until 
the  posterior  naris  would  be  reached ;  and  the  patient,  to  his 
delight,  would  be  able  to  blow  his  nose  thr«High  a  free  passage 
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again — something'  he  had  iu)l  done  before  for  months,  per- 
haps for  years. 

Case  IV. — This,  my  most  recent  case,  was  referred  by  Drs. 
Carleton  and  Langstaff. 

On  August  2.  1906,  the  patient,  a  retired  butcher,  aged  58 
years,  was  first  seen  by  me.  Pathologic  section  had  already 
been  excised  and  microscopically  examined,  and  the  case  was 
pronounced  one  of  malignant  disease. 

I  found  on  examination  that  the  left  nasal  cavity  was  filled 
com])letely  from  the  anterior  to  the  posterior  naris  with  a  dark 
red  growth,  dense  in  character,  but  which  bled  readily  on  be- 
ing touched.  1  removed  a  section,  and  microscopic  examina- 
tion proved  it  to  be  a  round-celled  sarcoma.         . 

Family  History. — His  father  had  died  at  the  age  of  seventy- 
two  years,  presumably  of  some  cerebral  trouble,  but  on  post- 
mortem examination,  his  family  ])hysician  had  found  a  hard 
cancer  of  the  stomach. 

Personal  History. — A  number  of  years  ago,  small  growths, 
presumably  polypi,  had  been  removed  from  time  to  time  from 
the  nose;' and  latterly,  while  otherwise  healthy,  he  had  been 
troubled  with  a  good  deal  of  yellow  discharge  from  the  left 
nostril.  This  was  supposed  to  arise  from  left  antral  disease. 
During  the  present  year  the  left  nostril  had  gradually  closed 
up  by  the  formation  of  the  new  growth ;  and  as  the  cavity 
filled  the  discharge  lessened.  For  six  weeks  there  had  been 
practically  no  discharge,  but  an  external  swelling  had  formed 
over  the  left  nasal  lx»ne  in  the  region  of  the  lachrymal  sac. 
This  had  been  opened  with  a  lance,  giving  exit  to  a  free  dis- 
charge of  pus,  particularly  on  pressure.  Accumulation  re- 
curring, relief  was  given  from  time  to  time  until  I  saw  him — 
the  conclusion  being  that  the  external  discharge  of  pus  was 
really  a  vicarious  outlet  from  the  closed  antral  cavity. 

There  was  no  particular  external  enlargement,  but  there  was 
oppressive  headache  and  some  soreness  of  the  nasal  region. 
The  temperature  varied  fronj  90°  to  101°.  Mouth  breathing 
was  compulsory,  and  there  was  a  severe  odor  of  antral  disease. 
He  had  lost  twenty-five  pounds  in  weight  during  the  last  four 
months.  The  corresponding  cheek  was  not  swollen,  but  there 
was  eversion  of  the  lower  eyelid,  which  the  patient  affirmed 
had  existed  for  years,  and  was  due,  he  said,  to  severe  exposure 
durintj  a  winter  storm. 
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After  careful  examination,  I  arrived  at  the  conclusion  that 
the  attachment  was  probably  to  the  outer  wall,  and  that  while 
the  middle  and  the  inferior  turbinals  were  involved,  the  vault 
and  septum  mi,s:ht  be  free ;  and  that  if  the  antrum  was  af- 
fected, it  would  be  near  the  middle  of  the  nasoantral  wall. 

I  believed  also  from  my  past  experience,  notwithstanding  the 
ae^e  of  the  patient,  that  I  would  be  justified  in  operatins?  upon 
similar  lines.  To  this  the  patient  i^ladly  assented ;  although 
at  the  same  time.  I  told  him  of  the  risks  of  the  operation,  and 
the  possibilities  of  non-success  and  recurrence  of  the  growth. 

For  each  operation  upon  the  growth  the  patient  came  a  mile 
and  a  half  on  the  street  cars,  walked  into  my  office,  walked  out 
again,  and  returned  in  the  same  way. 

August  7th.  After  applying  cocain  8  per  cent  and  adrena- 
lin 1  in  1000,  the  first  operation  was  done  as  already  de- 
scribed, the  cuts  being  made  with  the  electro-cautery  knife  at 
a  bright  red  heat.  The  tissue  was  dense  and  hard  to  pene- 
trate, but  the  bleeding  was  slight,  care  being  taken  not  to  cut 
in  too  deeply  on  this  tentative  occasion.  Pain  also  was  s'.ight. 
Of  faintness,  there  was  none.     No  tampons  were  inserted. 

August  8th.  Returned  to  office,  sloughs  removed.  Opera- 
tion repeated. 

August   9th.     Exact!}-    similar   treatment   with    operation. 

.\ugust  10th.  Also  similar  to  the  previous  occasion  with 
operation. 

By  these  four  operations,  the  tumor,  which  had  filled  the 
left  nasal  cavit}-  almost  to  the  tip  of  the  nose,  had  been  dis- 
sected back  for  more  than  an  inch,  leaving  the  vault,  septum 
and  floor  clean.  On  the  outer  wall,  the  front  parts  of  the  mid- 
dle and  inferior  turbinals.  which  had  been  softened  in  charac- 
ter by  the  development  of  the  disease,  had  been  dissected 
away,  without  any  appearance  of  recrudescence. 

As  I  was  leaving  the  city  for  a  few  days,  the  man  re- 
turned to  his  own  home,  sixteen  miles  away,  during  my  ab- 
sence. 

August  20th.  L'nder  exactly  similar  conditions  to  those 
already  mentioned,  he  again  came  for  treatment ;  and  elec- 
tro-cautery operations  were  done  under  cocain  and  adrenalin 
anesthesia  as  before,  on  August  20,  21.  22  and  23.  The 
sloughs  were  taken  away  on  the  day  following  each  operation 
before  renewing  the  burning.      By  this  time  the  greater  part 
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of  the  middle  and  inferior  turbinals  had  been  removed  and 
the  patient  could  force  air  pretty  freely  straight  through  the 
passage.  Of  course,  to.gether  with  the  removal  of  the  sloughs 
daily,  the  cavity  was  freely  sprayed  out  with  an  alkaline  solu- 
tion, washing  awa\-  the  debris  as  well  as  the  pus,  which  found 
freer  outlet  from  the  antrum. 

August  25th.  On  this  day  the  last  electro-cautery  operation 
was  done,  burning  away,  so  far  as  could  be  seen,  the  last  rem- 
nants of  sarcomatous  tissue.  The  lower  turbinal  was  entirely 
gone,  and  a  large  part  of  the  middle  turbinal  as  well.  The 
nasoantral  wall  was  still  intact.  The  movements  of  the  soft 
palate  could  be  easily  observed  through  the  nasal  passage,  and 
the  patient  could  blow  out  that  side  of  the  nose  v.-ith  much 
greater  freedom  than,  he  could  the  well  side. 

For  several  days  the  passage  was  freely  sprayed,  .and  as 
pus  was  still  constantly  oozing  from  the  ostium,  chloroform 
was  administered  to  him  on  August  28  at  the  Western  Hos- 
pital, and  I  opened  the  antrum  through  the  central  part  of  the 
inferior  meatus.  Here  the  bone  was  soft  and  easily  pene- 
trated. A  wide  opening  was  made,  but  anterior  and  posterior 
to  the  site  of  operation  the  bone  seemed  to  be  of  normal  den- 
sity. Probably  at  this  point  the  osseous  tissue  was  involved 
in  the  disease.  The  operation  was  attended  with  very  little 
hemorrhage.  Pus  mingled  with  blood  and  some  sloughing 
tissue  were  washed  out  and  then  the  antrum  was  swabbed 
with  peroxid  of  hydrogen. 

After  this  date  no  further  oi)crativc  treatment  of  any  kind 
was  required.  The  antrum  was  washed  out  once  a  day  with 
warm  sterilized  water,  and  for  some  days  this  was  followed 
by  the  application  again  of  the  peroxid.  Then  the  latter  was 
discontinued  as  the  condition  improved.  Still  the  nose  was 
regularly  sprayed  two  or  three  times  a  day  with  Dobelle's 
solution. 

As  the  operations  were  comparatively  painless,  with  little 
loss  of  blood,  the  cauterizations  being  confined  to  the  line  of 
sarcomatous  attachment — the  depressive  effect  of  the  opera- 
tive treatment  was  slight ;  and  for  a  couple  of  weeks  subse- 
quently, the  patient  scenud  In  rallx'.  Then  a  species  of  nia- 
laise  set  in,  accomp;.nied  by  rise  of  temperature,  with  furred 
tongue,  tympanites  and  nian\'  of  the  symptoms  of  typhoid. 

The  o])erations  being  over,  he  returned  home  to  the  care 
of  his  family  physician;  and  as  the  discharge  from  the  antrum 
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steadily  decreased,  the  intervals  between  the  washings  were 
made  longer.  From  this  time  I  saw  him  through  the  kindness 
of  his  physician  once  a  week  and  personally  washed  out  the 
antrum.  Five  weeks  after  opening  the  antrum  it  was  washed 
out  for  the  last  time,  as  pus  had  disappeared.  There  were  no 
sloughs  and  the  water  came  out  of  the  ostium  of  a  clear,  pale, 
straw  color.  There  was  also  no  return  of  sarcomatous  tissue 
— the  passage  being  perfectly  free  from  anterior  to  posterior 
naris. 

In  one  way  I  was  disappointed.  The  extranasal  pus  cavity, 
notwithstanding  the  regular  antiseptic  treatment  it  received, 
did  not  close  up  after  llu'  tree  opening  of  the  antrum,  and 
cr.reful  exploration  by  the  i)rol)e  failed  to  discover  any  connec- 
tion between  the  two.  Still  the  discharge  from  the  external 
cavity  gradually  diminished  under  treatment,  although  it  did 
not  disappear. 

When  I  last  saw  the  patient,  in  consultation  with  Dr.  Lang- 
straff,  seven  weeks  after  opening  the  sinus,  the  nasal  condition 
was  the  same,  but  he  was  suffering  from  low  delirium,  sordes 
round  the  teeth,  and  dark,  heavily  furred  tongue.  There  was 
some  effusion  within  the  abdomen  and  extremities,  although 
examination  of  urine  showed  no  trace  of  albumin.  All  fever 
had  subsided. 

It  seemed  to  be  clearly  a  case  of  septic  infection.  possibl\ 
from  absorption  of  ptomaines  from,  the  sarcoma,  possibly  from 
the  long  continued  presence  of  pus  in  the  antrum  and  facial 
cavity,  or  from  both  combined. 

The  patient  died  one  week  later,  seemingly  not  of  sarcoma, 
as  there  was  no  visible  sarcoma  present,  but  of  sarcomatous 
septic   infection. 

Fatal  although  the  result  may  be,  I  believe  the  operations 
as  done  upon  this  i)atient  were  Iwth  justifiable  and  advisable: 
inasmuch  as  while  the  suffering  from  the  operations  was  slight, 
the  gain  in  comfort  to  himself  and  friends  was  of  a  very 
marked  character.  The  distressing  respiration  disappeared,  the 
fullness  and  pressure  in  the  face  was  relieved,  and  the  pro- 
gressive deformity  of  the  nose  ceased  to  exist.  All  these  would 
have  been  severely  and  contimially  aggravated,  while  life 
lasted,  if  relief  had  not  been  obtained. 

Further  still,  from  my  exi)erience  in  the  former  cases,  as 
well  as  in  this  one.  inasmuch  as  the  growth  seemed  to  be  en- 
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tirely  removed,  I  feel  confident  that  the  intranasal  operation 
has  given  greater  freedom  and  comfort  to  the  patient  than 
would  have  been  probable  by  external  operative  treatment ; 
and  the  disastrous  results  attending  the  latter  in  advanced 
cases  are  so  great,  that  I  would  not  advise  it  in  a  case  like 
this. 

The  advantages  of  intranasal  operations  over  extranasal 
operations,  in  nasal  sarcoma,  in  cases  in  which  the  large  bones 
of  the  face  are  not  involved,  are  very  marked  indeed ;  while 
unfortunately,  the  methods  that  can  be  successfully  used  are 
very  limited.  Of  my  four  cases,  not  one  was  a  pedunculated 
sarcoma  when  referred  to  me  for  examination.  The  nearest 
was  the  second  case,  but  even  in  this  one,  the  base  was  as  broad 
as  the  growth  itself.  It  is  impossible  to  snare  these  widely  at- 
tached sessile  growths  away.  And  when  we  try,  our  earliest 
reward  is  more  likely  to  be  an  alarming  hemorrhage  than  any- 
thing else.  I  well  remember  such  a  result  in  my  first  attempt 
at  operation  in  my  third  case.  After  applying  cocain  and  ad- 
renalin freely,  I  passed  a  snare  along  the  floor  of  the  nose  in 
the  hope  of  grasping  and  removing  a  good  sized  segment  to 
begin  with.  For  a  moment  I  was  delighted  with  a  successful 
result.  A  smooth  oval  piece  of  the  growth  as  large  as  a 
pigeon's  egg  dropped  into  the  bowl.  For  some  minutes  I  could 
not  examine  it,  as  the  hemorrhage  was  enormous,  and  required 
vigorous  and  tight  packing  to  check  it.  When,  however,  I 
could  take  a  look  at  my  pathologic  prize,  it  proved  to  be  a  large 
piece  of  gauze,  which  at  some  former  time  had  been  inserted 
in  the  nose  of  the  patient  to  check  a  bleeding,  and  which  had 
not  been  removed. 

Neither  can  these  large  sessile  growths  be  cut  out  of  the  nose 
by  means  of  knife  or  scissors.  When  small  and  pedunculated 
no  doubt  they  can.  But  as  sarcoma  of  the  nose  in  its  early 
stage  is  painless,  these  cases  rarely  come  into  the  hands  of  the 
specialist  until  they  are  well  developed  and  have  lost  their 
pedunculated  form.  The  base  of  the  growth  becomes  widely 
sessile ;  and  it  would  be  simply  impossible  to  dissect  out 
through  the  narrow  naris.  such  a  hemorrhagic  tumor  as  a  sar- 
coma with  attachment  along  the  whole  of  one  side  of  the  nasal 
cavity  from  the  anterior  to  the  posterior  choana. 

Possibly  it  is  for  this  reason  that  so  many  of  these  cases 
are  referred  to  the  general  surgeon  for  external  operation, 
while  it  would  I>e  much  better,  cosmetically  and  in  every  other 
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way,  for  the  patient,  if  the  rhinologist  could  remove  the  growth 
intranasally. 

We  are  living  in  an  age  of  brilliant  operative  surgery,  in 
which  the  clean  cut,  done  once  and  for  all,  is  considered  the 
operation  par  excellence.  And  it  is  only  natural  that  the 
laryngologist  should  be  willing  and  desirous  to  emulate  his 
surgical  brother  in  the  accuracy  and  finish  and  finality  of  his 
work— alas  for  the  patient,  the  finality  is  sure  enough  in  nasal 
sarcoma.  Leaving  out  the  20  cases  reported  in  the  one  instance 
as  all  fatal,  and  the  others  that  either  disappeared  or  were  in- 
operable in  the  list  already  given,  there  were  only  13  permanent 
recoveries  out  of  the  remaining  51  cases — 27  per  cent.  I  fear 
this  is  the  worst  report  that  has  yet  been  published ;  but  I  have 
the  record  over  the  signatures  of  the  men  who  so  kindly  and 
promptly  answered  my  questions — and  all  honor  to  them  for 
doing  so. 

Granting  then  that  the  external  surgical  operation  rarely  re- 
sults in  permanent  cure ;  and  that  internal  operation,  neither 
by  knife,  nor  snare,  nor  scissors,  nor  curette,  nor  all  combined, 
can  remove  successfully  a  large  sarcoma  having  an  extensive 
basic  attachment ;  why  not  accei)t  the  electro-cautery  knife  as 
the  instrument  of  excision,  when  by  its  judicious  and  patient 
and  regularly  repeated  use,  the  work  can  be  successfully  and 
safely  accomplished,  for  the  time  at  least?  Not  only  can  this 
be  done ;  but  by  the  removal  of  the  sarcoma  in  this  way,  we 
have  the  additional  advantage,  over  an  external  operation,  of 
retaining  a  wide  patulous  nasal  cavity,  through  which  the 
growth  can  again  be  attacked  and  destroyed  if  recurrence 
should  take  place. 

The  claim  T  make  is,  that  inasmuch  as  a  large  majcu-iiy  ot 
the  cases  of  nasal  sarcoma  originate  in  the  soft  tissues  of  the 
nose — even  Freeman's  case  described  .so  graphically,  illustrates 
this  point — they  can  at  any  time  bi-  operated  upon  with  the' 
electro-cautery,  provided  the  bony  framework  of  the  nose  lias 
not  become  afi^ected  with  the  disease.  That  in  many  of  these 
cases  a  cure  can  l:e  accomplished  by  thorough  aiul  careful  and 
painstaking  treatment;  rnd  that  even  in  cases  usually  consid- 
ered inoperable,  great  and  beneficial  relief  can  in  some  cases 
be  secured  to  the  patient  by  the  same  means. 
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TWO    CASES    OF    STAMMERING,    ILLUSTRATING 

THE   IMPORTANCE   OF   EARLY 

TREATMENT.* 

By  G.  Hudsox-Makuen,  M.  D., 

profkssor  of  defects  of  speech  in  the  pailadelphia  poly^ 
cr.ixic  hospital  and  college  for 
graduates  in  medicine. 

At  a  recent  section  meeting  of  this  society,  in  Syracuse,  I 
had  the  pleasure  of  outHning  a  plan  of  treatment  for  stam- 
mering, and  I  now  desire  merely,  as  a  supplement  to  that  pa- 
per, to  report  two  cases,  illustrating  the  results  of  the  treat- 
ment, one  of  which  was  successful  and  the  other  only  partially 
so.  I  desire  also  to  point  out  that  the  comparative  failure  in 
the  one  case  was  due,  among  other  things,  to  the  fact  that  the 
habit  had  become  more  deeply  rooted,  and  that  as  a  conse- 
quence there  had  arisen  in  the  mind  of  the  patient  an  almost 
ineradicable  idea  which  seemed  to  be  directly  opposed  to  nor- 
mal speech.  This  idea  had  the  fixedness  of  those  often  found 
in  hysteria,  and  it  was  strong!}-  suggestive  of  that  disease. 

The  patient  was  10  years  of  age.  His  elder  brother  stam- 
mered, and  several  other  children  in  the  family  had  some 
lesser  peculiarity  of  speech.  He  had  had  measles,  croup, 
whooping-cough  and  bronchitis.  Adenoids  were  removed  in 
infancy  by  Dr.  T.  H.  Halsted.  He  still  takes  cold  easily,  and 
has  some  catarrhal  droppings  in  the  throat.  There  is  a  his- 
tory of  consumption  on  the  mother's  side,  and  he  inherits  a 
nervous  disposition.  H;,  is  bright  intellectually,  but  abulic 
and  amnestic.  He  cannot  will  to  do  things,  and  he  forgets. 
He  is  specially  lacking  in  the  control  of  his  muscles,  and  the 
development  of  the  kinesthetic  memories  for  their  action  aiid 
co-ordination  in  speech,  is  extremely  slow.  His  favorite  ex- 
pression is  "I  don't  know,"  and  he  is  never  unable  to  say  it. 
When  called  upon  to  recite  something  voluntarily,  however, 

*Read  before  the  American  T.arynsological,  Rhinologioal  and 
Otological  Society,  at  Kansas  City.  Mo.,  .Tune  12,  1906. 
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he  grows  pale  and  loses  control  of  his  voice  entirely.  He  has 
been  under  treatment  for  a  little  more  than  two  months,  and 
although  the  improvement  is  very  great,  many  more  months 
may  be  required  to  complete  a  cure. 

The  other  one  is  the  son  of  a  physician  in  Pennsylvania. 
He  was  two^and  a  third  years  of  age  when  brought  to  me  by 
his  father  and  mother.  He  began  to  talk  very  early,  and  he 
was  developing  a  severe  form  of  stamme'ring.  He  was  also 
of  a  nervous  disposition,  but  I  could  elicit  no  history  of  a 
similar  affection  in  either  his  immediate  or  remote  ancestry. 
He  had  been  for  a  single  day  with  a  child  that  stammered 
very  badly,  and  thus  may  have  caught  the  affection.  In  the 
course  of  a  half  hour's  conversation  with  the  father,  a  plan 
of  home  treatment  was  suggested  which  resulted  in  a  complete 
cure  of  the  stammering,  and  the  entire  removal  of  the  vicious 
tendency  in  a  very  short  time.  On  ^lay  11th.  thirteen  months 
after  my  first  consultation,  I  received  the  following  letter 
from  his  father,  Dr.  L.  S.  Walton:  "Dear  Dr.  Makuen :  I 
would  say  in  regard  to  my  little  boy,  that  when  he  began  to 
talk  he  starnmered  so  badly  that  it  was  impossible  to  under- 
stand him.  At  times  he  would  clasp  his  hand  over  his  mouth 
and  say,  'Cannot  talk.'  After  consulting  you,  I  began  at  once 
to  follow  your  instructions.  We  noticed  an  improvement  in 
a  very  short  time,  and  at  the  end  of  four  months,  very  much 
to  our  relief,  he  was  cntire'y  cured.  One  year  has  passed,  and 
he  now  talks  fluently.     Please  accept  my  sincere  thanks,  etc." 

A  question  often  arises,  "What  is  the  best  time  to  begin 
the  treatment  of  stammering?"  and  I  have  said  somewhere, 
that  the  best  time  to  cure  stammering  is  before  it  begins,  and 
that  if  all  children  showing  a  tendency  to  the  affection  could 
have  the  proper  management  at  the  very  beginning,  the  great 
majority  of  them  would  never  acquire  the  pernicious  and  dis- 
tressing habit. 

The  two  cases  above  reported  seem  to  present  good  illus- 
trations of  this  fact.  The  first  patient  had  acquired  the  habit 
of  stammering,  and  having  inherited  a  nervous  temperament, 
he  presented  unusual  complications,  while  in  the  second  no 
such  psychic  conditions  were  present.  There  was  only  the 
beginning  of  a  disturbance  in  the  centers  of  co-ordination. 
The  child  was  beginning  to  evolve  ideas  more  rapidly  than 
ho  could  express  them.  His  ;.ttcnipts  at  speaking  were  simi- 
lar in  all  respects  to  water  gurgling  out  of  a  small  bottle.    His 
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words  were  literally  tumblinq  oA'cr  one  another,  and  he  on!v 
recinired  a  little  help  in  the  co-ordination  of  the  jirocesses  of 
the  manufacture  and  the  delivery  of  them. 

The  home  treatment  for  beg'inncrs  in  stammerinc;  is  one 
that  may  be  carried  out  by  any  intelli'jent  ]:)arent.  The  chi'd 
is  always  of  the  so-called  nervous  temperament,  and  he  usually 
inherits  some  peculiarity  of  speech.  If  it  is  not  found  amon<^ 
his  immediate  ancestors  it  may  often  be  traced  to  a  former 
p^enerntion.  It  ma\'  not  be  suf^ciently  marked  as  to  amount 
to  actual  stammering.  It  is  often  only  a  very  blusterino^  form 
of  speech.  In  tracing  the  cause  in  individual  cases  of  stam- 
mering, it  is  not  an  unusual  thing  to  find  the  father  or  mother 
to  be  a  very  rapid  talker.  Thus  the  question  of  imitation 
comes  in  and  complicates  that  of  inheritance.  The  two  factors 
combine  in  many  instances  as  if  to  make  sure  of  their  victim. 
The  child  inherits  a  tendency  to  faulty  speech  ;  he  hears  fatilty 
speech  about  him,  and,  si^ieech  being  acquired  solely  by  imita- 
tion, his  only  recourse  seems  to  be  to  hesitate,  and  finally  to 
stammer. 

The  diet  for  such  children  should  be  simple  and  nutritious. 
The  patient  should  spend  from  a  half  to  three-quarters  of 
every  twenty-four  hours  in  bed.  All  disturbing  influences  and 
exciting  amusements  should  be  interdicted.  Under  no  cir- 
cumstances should  any  kind  of  talking  be  allowed  during 
I)eriods  of  emotional  excitement.  A  systematic  course  of 
calisthenics  should  be  instituted,  and  especially  those  free 
movements  that  tend  to  develop  the  respiratory  organs. 
Breathing  exercises  should  form  a  vart  of  this  course,  and 
the  child  should  be  drilled  in  the  proper  methods  of  forced 
expirations,  such  as  are  used  in  crying,  laughing,  hallooing. 
The  diaphragm  and  abdominal  muscles  should  be  trained  to 
perform  their  part  in  vocalization,  and  for  this  purpose,  pho- 
netic and   syllabic  speech   should  be  practiced. 


LXXXVIII. 
VIOLENT  EPISTAXIS  IX  A  GOUTY  PATIENT.* 
By  Prof.  A.  Trifiletti, 

NAPLES. 

Among  the  numerous  and  varied  relations  of  spontaneous 
epistaxis  to  certain  general  morbid  conditions,  that  to  the 
arthritic  diathesis  or  its  gouty  manifestations  has  already 
been  brought  out  by  writers,  but  perhaps  too  indefinitely. 

I  am  permitted  to  report  the  history  of  a  case  of  this  sort 
recently  observed,  in  which  this  relationship  appears  to  me 
to  be  positive. 

The  patient  was  a  woman,  aged  50  years  or  thereabout, 
obese,  anemic  and  at  the  same  time  rheumatic  or  susceptible 
to  rheumatism  of  a  maximum  degree.  She  led  a  sedentary 
life  at  home,  complaining  almost  continually  of  pain  and  suf- 
fering in  various  parts  of  the  body,  but  especially  in  the  re- 
gion of  the  tarsal  and  metatarsal,  phalangeal  and  metacarpal 
articulations,  etc.,  which  at  present  are  a  little  enlarged  and 
painful  and  covered  with  edematous  skin,  but  without  any 
true  gouty  deposits. 

The  patient,  in  spite  of  her  age  and  her  adipose  and  anemic 
state,  still  had  her  menses,  which,  however-  were  rather  abund- 
ant, there  being  nearly  always  a  metrorrhagia.  Her  father, 
aged  about  80.  is  still  well.  Her  mother  died  recently  but  with- 
out any  arthritic  diathesis.  There  is  no  other  hereditary  com- 
plaint. In  fact,  the  patient  had  not  suflfercd  from  anything 
else  than  malaria,  having  lived  in  her  youth  in  a  swampy  place, 
but  the  chills  had  not  recurred.  She  has  been  .subject  to  slight 
attacks  of  bronchial  catarrh,  of  which  she  still  has  signs. 

It  was  fluring  one  of  these  attacks  on  the  evening  of  .April 
9th  last,  that  the  patient  began  to  bleed  violently  from  the  left 
naris.  Her  menses,  then  in  progress,  .stopped.  The  epistaxis, 
with  varying  severity,  in  spite  of  the  hemostatic  means  em- 
ployed, persisted  all  night,  and  next  morning  the  local  physi- 
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cians  did  the  classic  antero-posterior  tamponnement  of  the 
nasal  fossa,  with  much  discomfort  to  the  patient.  Neverthe- 
less, at  varying  intervals  there  were  renewed  hemorrhages 
from  the  fossa,  escaping  through  either  the  anterior  or  pos- 
terior tampon,  or  even  the  naris  of  the  opposite  side  (right). 
The  patient  felt  prodromes  of  the  hemorrhages ;  she  had  formi- 
cation of  the  skin,  blood  rushed  to  her  head,  her  feet  became 
cold,  and  then  the  flow  began. 

This  continued  for  four  or  five  days,  making  the  patient 
more  and  more  anemic,  when  I  was  called  to  sec  her  and  to 
suggest  a  more  effective  remedy  for  the  epistaxis. 

Having  learned  the  history,  and  the  somatic  conditions  of 
the  patient,  and  that  the  tampon  was  well  in  place,  I  thought 
that  the  latter  was  insufficient  in  view  of  the  violence  of  the 
hemorrhage  (aside  from  its  intolerance,  which  I  thought  could 
be  remedied  by  tamponing  with  a  long  strip  of  iodoform 
gauze,  as  is  done  by  rhinologists).  However,  I  did  not  wish  to 
advance  any  definite  opinion  before  a  local  observation,  so  I 
took  advantage  of  a  temporary  cessation  of  the  blood  flow  to 
remove  the  tampons  and  clots. 

The  result  of  my  examination  and  the  course  of  the  case 
for  about  24  hours  are  as  follows : 

Rhinoscopy  showed  much  congestion  of  the  Schneiderian 
membrane,  especially  on  the  left  side,  increased  by  the  pres- 
ence of  clots.  Nasal  cavities  large,  as  in  atrophic  rhinitis,  per- 
mitting a  view  of  the  posterior  wall  of  the  pharynx,  which  was 
similarly  congested  but  free  of  morbid  products.  There  was  an 
absence  of  pathologic  secretions,  varicosities  and  circum- 
scribed swellings,  etc.  The  mucosa  bled  easily,  especially  upon 
the  septum  and  floor,  even  simply  by  wiping  or  passing  the 
cotton  carrier  over  it  with  a  view  of  discovering  the  bleeding 
point  or  points.  However,  I  could  not  distinguish  any,  for 
entire  portions  of  the  mucosa  bled  en  bloc  (hemorrhage  a 
napf^c).  The  pharyngeal  vault  vault  remained  clear. 

As  to  the  clinical  course  of  the  epistaxis.  I  noted  plainly  that 
it  was  of  a  recurrent  form  with  attacks  occurring  every  3  to  6 
hours  or  longer  (once  the  patient  had  gone  without  a  tampon 
an  entire  night).  The  attacks  were  always  copious,  violent, 
and  difficult  to  stop. 

.\s  to  the  utility  of  tamponing  with  iodoform  gauze,  which 
I  prefer  Caside  from  its  tolerance,  asepticity,  etc.),  it  must  be 
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confessed  that  in  some  exceptional  cases,  such  as  the  present, 
it  is  not  better  than  the  classic  tamponade. 

It  is  to  be  remarked  here  that  when  the  tampon  was  tight 
in  front  the  blood  flowed  out  posteriorly,  and  vice  versa,  which 
unequivocally  shows  the  origin  of  the  epistaxis  in  this  case. 
Fortunately,  little  by  little,  the  hemorrhagic  tendency  began 
to  decline  spontaneously,  and  then  any  means,  including 
adrenalin,  etc.,  appeared  to  be  very  good  for  the  purpose. 

The  epistaxis,  then,  was  not  fully  explained  by  local  condi- 
tions except  as  a  locus  minoris  rcsistcntiae.  It  is  also  true  that 
from  the  beginning  it  was  very  copious  and  sudden. 

Now,  this  brings  us  to  another  part  of  our  research,  not 
the  bronchial  catarrh  which  was  rather  a  small  matter,  nor 
the  spleen  which  was  almost  normal  (this  with  regard  to  a 
latent  malaria  with  epistaxis),  nor  the  cardio-vascular  exami- 
nation, which  showed  simply  a  slight  arterio-sclerosis,* 
but  the  dyscrasia,  as  shown  by  an  examination  of  the  urine. 
This  was  done  by  Prof.  V.  Gianturco,  April  19,  1906,  and  gave 
the  following  result: 

Physical  Character. — Slightly  cloudy,  yellow  amber  color, 
acid  reaction,  specific  gravity  lO"?."). 

Microscopic  and  Bacteriologic  Examination. — The  residue 
upon  the  filter,  examined  microscopically,  showed:  Several 
mucus  corpuscles,  very  numerous  pavement  epithelial  cells, 
a  few  decolorized  red  corpuscles,  several  particles  of  urate  of 
soda,  a  few  crystals  of  calcium  oxalate,  a  few  waxy  casts  and 
some  cylindroids. 

Normal  Patholo(!;ic  and  .Iccidental  Chemical  Constituents. 
— Of  the  normal  constituents,  the  urea  (gr.  29  per  litre),  the 
urates,  the  oxalates  and  the  alkaline  and  earthy  phosphates  are 
increased  slightly.  Tnrloxyl  and  skatoxyl  sulphate  are  trebled 
in  proportion.  The  other  normal  constituents,  such  as  crea- 
tinin.  oxaluric  bases,  pigments,  sulphates  and  chlorides,  are  in 
usual  amount.  Albumin  in  small  traces,  not  over  5  centi- 
grams per  litre.  Absence  of  sugar  and  every  other  pathologic 
constituent. 

In  contrast,  notice  the  following  analysis,  made  August  16, 

•These  observations  have  been  confirmed  by  dffferont  rllnl- 
cians  who  visited  the  i)atient  after  myself,  especlnlly  Prof.  G. 
Bolucci,  who  insisted  upon  the  possibility  of  gouty  kidney,  which 

will   bo   disrusRod    further  on. 
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1906,  four  months  after  the  attack:  Urine  slightly  cloudy, 
pale  yellow  color,  acid  reaction,  specific  gravity  lowered  to 
1018.  Several  mucus  corpuscles  and  epithelial  cells,  mostly 
pavement.  Xo  casts  visible.  Of  the  normal  constituents, 
the  indoxyl  and  skatoxyl  sulphates  have  quadrupled ;  oxalates 
slightly  increased.  The  other  normal  elements,  such  as  urea 
(grs.  10  to  the  litre)  are  in  usual  proportion,  .\ybumin  per- 
sists as  a  trace. 

KK.MARKS. 

In  these  urine  examinations  (although  the  first  was  made 
on  the  tenth  day  of  the  epistaxis,  the  patient  being  on  milk 
diet)  every  clinician  will  read  the  uric  acid  diathesis  and  the 
possibility  of  gouty  kidney. 

Without  going  into  the  details  of  these  diseases,  which  would 
lead  us  into  foreign  fields,  I  cannot  avoid  associating  the 
foreign  epistaxis  of  this  patient  with  the  arthritic,  or  more 
properly  uremic,  attack.  Considering  the  patient  as  gout}-. 
we  must  admit  the  possibility  of  various  vasomotor  troubles 
and  unwonted  vascular  pressure,  hence  the  hemorrhage. 
From  this  viewpoint,  we  could  also  link  the  epistaxis  with 
vascular  disorders  inherent  to  the  menppause.  and  speak  of  it 
as  a  vicarious  epistaxis.  or,  according  to  some  writers,  neu- 
ropathic fTurck). 

P)Ut  my  first  conception  was  confirmed  by  the  following  cir- 
cumstance :  Hardly  had  the  tendency  to  epitaxis  disappeared, 
17  to  20  days  afterward,  when  the  patient  was  attacked  first  in 
the  fingers  of  the  left  hand  and  then  in  the  arm.  with  severe 
pains  accompanied  by  edema  of  the  skin.  These  were  not 
relieved  by  general  or  local  treatment,  but  ceased  spontane- 
ously in  about  20  days,  without  an}'  febrile,  movement  to  note, 
or  any   sup]:)uration. 

This  should  be  interpreted  as  a  true  arthritic  attack,  or 
anomalous  gout,  which  throws  light  upon  the  preceding  epis- 
taxis. 

In  conclusion,  I  have  not  jiretendcd  to  advance  a  new  cause 
for  spontaneous  epistaxi.s — still  less  to  affirm  that  here  the 
epistaxis  was  a  gouty  manifestation — Init  hrive  simply  de- 
sired to  clear  up  the  bond,  already  admitted  by  writers,  ex- 
istiu'.;  between  ci)istaxis  and  certain  diathetic  states. 


LXXXIX. 

THE  IMPORTANCE  OF  DISEASES  OF  THE  NOSE  IN 
TREATMENT  OF  THE  SO-CALLED 
SCROFULOUS   DISEASES 
OF  THE  EYE.* 

By  Dr.  C.  Ziem, 

DANZIG. 

Many  diseases  previously  known  as  scrofulous  are  now 
ascribed  to  tuberculosis,  especially  those  ocular  diseases  of 
children  characterized  by  a  supposedly  essential  stubbornness 
and  lasting  for  years,  such  as  diseases  of  the  lid  margins, 
conjunctiva,  cornea  and  sclera  and,  according  to  many  au- 
thors, even  of  the  iris.  Yet  the  progress  achieved  in 
ophthalmolog}^  by  this  shift  is  not  great,  since  the  locali- 
zation of  tujjercular  virus  or  bacilli  in  the  eye  is  very  seldom 
established,  but  the  patients  after  they  have  been  treated  by 
proper  local  and  general  treatment,  which  need  not  always 
nor  even  occasionally  be  antitubercular,  for  years  and  even 
decades,  remain  free  from  any  fresh  scrofular.  tubercular  or 
pseudotubercular  disease  of  the  eye.  A  much  larger  num- 
ber of  "scrofular"  diseases  of  the  eye  must  rather  be  con- 
sidered due  to : 

(1)  Malaria,  a  very  characteristic  example  of  which  can 
be  quoted  from  the  fourteenth  century,  in  the  Decameron  of 
Boccaccio,  a  writer  of  rare  medical  knowledge.  In  the  de- 
scription of  the  maid  Ciuta  (YIIT.  4)  are  the  words:  "ella 
aveva  il  naso  schiacciato  forte  e  la  bossa  torta  e  le  labbia 
grosse  e  i  denta  mal  composti  e  grandi  e  sentiva  del  gucrcio, 
ne  mai  era  senza  mal  d'occhi.  con  un  color  verdc  e  giallo, 
che  pareva  che  non  a  Fiesole  ma  a  SinigagUa  avesse  fatta  la 
state:  e  oltro  a  tutto  questo  sciancata  et  un  poco  monca  del 
lato  destro,"^  *  *  *  *  to  which  the  publisher.  Fanfani, 
adds  the  statement  that  Fiesole  lies  on  a  mountain  with  very 


"Translated  by  Clarence  T>oeb,  A.  M..  M.   n. 
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pure  air,  while  Sinigaglia  lies  in  una  regione  di  ara  malsana 
(in  a  region  where  the  air  is  unhealthy. )- 

(2)  A  disease  similar  to  malaria,  accompanied  by  hyper- 
trophy of  the  spleen  (Herm  Weber,  Gerhardt,  Friedreich, 
Oppenheimer,  etc.),  which  is  caused  by  the  influence  of 
gloomy  cellars,  the  moisture  from  damp  floors  of  rooms, 
modern  wall  fillings,  etc.,  and  is  very  frequent  in  houses  built 
on  swampy  ground,  such  as  is  the  case  in  Danzig. 

(3)  Influenza,  measles,  scarlatina,  chicken-pox  and  other 
infectious  diseases  which  appear  first  on  the  mucous  mem- 
brane of  the  nose  and  are  accompanied  by  fever  and  pus 
formation.     These  diseases  extend  from  the  nose — 

(a)  Upwards,  either  by  continuity  along  the  mucous  mem- 
brane, the  nasal  duct  and  conjunctiva,  or  through  the  blood 
and  lymph  vessels  to  the  eye; 

(b)  Downwards  to  the  larynx  and  lungs,  giving  rise  to 
chronic  destructive  diseases  or  localization  of  the  bacilli  them- 
selves  (Piorry,  Alexander,  etc.)  ;  or 

(c)  In  other  corresponding  directions,  leading  to  suppura- 
tion of  the  middle  ear,  hypertrophy  of  the  lips,  eczema  of 
the  cheeks,  pseudoscrofular  hypertrophy  of  the  submaxillary 
lymph  nodes  (\'elpeau,  Griesinger,  v.  Troltseh^),  while  such 
a  hypertrophy  in  other  cases  is  usually  caused  by  diseases 
of  the  teeth,  according  to  Stark,  Partsch,  Hans  Korner,  etc. 

The  relationship  of  the  primary  disease  of  the  nose  with 
the  secondary  disease  of  the  eye,  or  as  Schmiegelow*  puts 
it,  "the  rhinogenic  nature  of  many  diseases  of  the  eye,  es- 
pecially the  'scrofular'  "  was  more  or  less  well  known  by  older 
authors,  not  specialists  in  the  narrow  sense  of  the  word, 
such  as  G.  A.  Richter,  J.  v.  Hasner,  Vesigne,  Gensoul,  W. 
Roser,  Zehender,  Horner,  Ed.  Meyer,  Adolf  Weber,  etc. 
Especially  the  later  view,  that  "scrofular"  eczema  of  the 
cheek  may  cause  disease  of  the  eye  by  the  transference  of 
purulent  secretion  by  means  of  the  finger,  does  not  hold 
good,  in  addition  to  other  reasons,  because  it  can  be  proven 
that  adults  with  febrile  eczema  of  the  cheeks  and  scalp  and 
purulent  catarrh  of  the  eyes  and  nose  do  not  acquire  the 
eye  disease  in  this  way,  and  because  a  cure  can  be  obtained 
in  a  short  time  by  proper  treatment  of  the  eyes  and  nose 
and  correct  general  treatment,  without  any  local  treatment  of 
the  cheeks  themselves. 
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The  ophthalmology  of  the  present  fails  in  the  case  of  these 
diseases — 

A.  On  account  of  too  energetic  local  treatment  of  the  nose. 

B.  On  account  of  neglecting  a  systematic  treatment  of  the 
nose,  nasopharynx  and  pharynx. 

C.  On  account  of  neglect  of  fever  which  is  often  present. 

A. — I  believe  that  the  first  thing  to  be  done  in  scrofular  dis- 
ease of  the  eye,  in  order  to  bring  about  the  most  favorable 
conditions  of  curing,  is  the  regular  cleansing  of  the  nose  by 
means  of  large  amounts  of  a  nonirritating  fluid,  i.  e..  physi- 
ologic salt  solution,  and  a  lavage  of  the  conjunctival  sac  by 
means  of  a  de  Wecker  power  irrigator,  or.  better  still,  is 
the  continuous  stream  of  an  air-tight  force  pump,  because, 
according  to  my  published  experiments,^  it  is  more  active  and 
quicker  and  more  easily  regulated  as  to  pressure  in  cases 
of  corneal  ulcers,  etc.  An  interrupted,  jerky  stream  is  very 
unpleasant  on  the  eye  and,  as  seen  lately  by  me  in  a  well  ob- 
served case,  it  may  cause  disturbances  in  the  functions  of 
the  retina  by  its  blows.  Even  children  of  5  years  can  be 
easily  treated,  especially  after  demonstration  on  some  other 
child ;  those  still  younger  are  held  on  the  mother's  lap  or  an 
operating  table  with  the  head  turned  somewhat  to  the  right 
or  left.  This  lavage  is  very  important  in  the  frequent  dust 
conjunctivitis  or  keratitis  caused  by  fine  dust,  glass  dust, 
sawdust  and  especially  sand  in  forestless  or  deforested  places 
with  frequent  sand  storms,  such  as  East  Prussia,  near 
Marsailles,  the  highlands  of  Spain,  South  Russia.  Hungary, 
Egypt,  South  Africa,  etc.  If  the  fine  dust  granules  remain 
in  the  sac.  they  may  cause  distinct  trachoma-like  swelling 
of  the  conjunctiva,  often  considered  "scrofular,"  occasionally 
only  of  one  upper  lid,  or  vascular  and  even  purulent  keratitis, 
a  very  distinct  case  of  which  I  reported  six  years  ago^.  Cold 
applications  are  often  injurious  to  diseased  eyes,  often  calling 
forth  a  nasal  catarrh  when  it  is  not  already  present :  luke- 
warm applications  are  better  in  conjunctivitis,  and  warm  ap- 
plications are  indicated  in  single  and  purulent  iritis.  Atropin, 
which  Adolf  Weber  discarded  in  1877  for  corneal  ulcers,  is 
indicated  only  in  iritis,  but  even  then,  in  fever  following  in- 
fluenza, is  often  injurious,  probably  by  preventing  the  very 
important  secretion  of  sweaf.  Among  the  few  patients  whose 
eyes  became  worse  while  under  my  treatment,  I  must  always 
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rank  two  persons  who  suffered  from  influenza  and  hypopyon 
keratitis,  and  who  after  repeated  instillations  of  atropin,  rap- 
idly became  worse,  one  eye,  or  rather  both  eyes,  being  lost.  In 
spite  of  the  opinion  of  Horner  and  others  who  agree  with 
him,  I  agree  with  Professor  HessS  of  Wiirzburg,  that  atro- 
pin is  not  indicated  in  photophobia  following  scrofular  kera- 
titis, and  has  been  discarded  in  ulcers  of  the  cornea  by  veter- 
inary ophthalmologists  on  account  of  the  permanent  scar.''  The 
yellow  salve  which  is  so  frequently  used  for  dust  conjuncti- 
vitis, and  which  is  considered  almost  a  panacea,  but  concern- 
ing whose  healing  powers  Professor  Hess  seems  to  have  some 
doubts,  has  not  been  used  b\-  me  in  my  practice  for  more 
than  twenty  years.  Frequent  slitting  and  probing  of  the  tear 
passages,  opposed  thirteen  years  ago  by  Terson  of  Toulouse, 
and  later  by  different  Italian  writers,  especially  Guaita.  Cir- 
incione  and  Fumagelli.^"  is  actually  very  seldom  necessary 
when  the  nose  is  correctly  treated.  J.  Hirschberg  has  re- 
cently reported  several  cases  of  concretions  in  the  canaliculi 
or  of  atresia  of  the  ostium  nasale  treated  without  benefit 
where  probing  or  perforation  from  the  nose  was  not  to  be 
recommended :  e.  g.,  W. — Lachrymation  on  both  sides,  slitting 
the  canaliculi  by  Dr.  N.  Probing,  no  result.  Sewed  to- 
gether by  Dr.  N.  N.  Conjunctival  instillations,  no  result. 
Lavage  of  the  eye  and  the  catarrhal  nose  with  salt  water  by 
me.  complete  cure  since  the  fall  of  1904.  Even  the  injection 
of  plain  water  through  the  canaliculus,  which  Zehender  claims 
will  cure  nineteen  out  of  twenty  of  all  acute  cases, ^^  is  un- 
necessary in  the  great  majority  of  cases  when  the  nose  is 
correctly  treated,  sometimes  only  syringing- of  the  nose  with 
saline  solution  being  necessary.  I.  myself,  before  the  open- 
ing of  my  i)urulent  right  antrum  in  18,s;5  suffered  from  epi- 
phora of  the  right  side  ;  since  then,  spontaneous  cure.  The 
same  thing  happened  in  a  case  described  by  me  in  1886^^.  Of 
course,  every  case  of  dacryocystitis  is  not  accompanied  by  a 
suppuration  of  the  corresponding  antrum,  although  Kuhnt 
found  them  so  often  together  that  he  advises,  and  with  per- 
fect right,  that  the  most  careful  search  be  made  for  a  maxillary 
empyema  in  such  cases^''.  In  \>>9~},  however.  I  reported  a 
case  where  there  were  distinct  bulging  of  the  tear  sac, 
suppuration  of  the  nose,  absence  of  the  corresponding  first  up- 
jicr  molar,  comjilcte  darkness  ot  the  maxillar\-  region  in  trans- 
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illumination  and  complete  absence  of  any  subjective  sensation 
of  light,  and  yet,  when  the  antrum  was  opened  through    the 
alveolar   process   and   syringed,   no   suppuration   of   the   sinus 
was  present".     On  account  of  the  close  vicinity  of  the  an- 
trum to  the  nasal  duct,  which  is  well  shown  in  the  drawings 
of   frontal,  horizontal  and  sagittal  sections  of  the    head    by 
Sommering^%  Henle^^,  MerkeP',  B.  Fraenkel^^  ZuckerkandP^ 
Spalteholz-"  and  'roldt-\  the  extension  of  a  suppuration  of  the 
sinus  to  the  ductus  lacrymalis  is  easily  possible,  even  without 
the  presence  of  a  true  fistula,  a  fistula    duct,    lacrym.    intern., 
which  F.  v.  Hasner--  observed  on  a  cadaver  in  1850,    in    a 
medullary  sarcoma  of  the  sinus,  and  which   seemed    to    be 
present  in  a  case  of  empyema  of  the  antrum,  reported  in  1885 
by  J.  V.   }>Iicher-%  where,  on    blowing  the    nose,    the    whole 
conjunctival  sac  was  flooded- with  pus.     Of  course,  it  would 
have  been  better  to  confirm  the  diagnosis  by  injecting  a  colored 
fluid  into  the  sinus,  since  in  a  case,  observed  by  me,  of  ab- 
scess of  the  orbit  and  fistula  of  the  tear  sac  accompanying  em- 
pyema of  the  antrum,  the  venous  stasis  caused  by  the  pres- 
sure forced  pus  not  out  of  the  antrum  but  out  of  the  orbit.--* 
Participation  of  the  ductus  and  saccus  lacrymalis  in  suppura- 
ration  of  the  frontal  sinus  was  seen  only  once  by  Kuhnt-'  up 
to  1895.  yet  a  case  of  that  kind,  an  "ozena  a  tipo  front:d-eth- 
moidale  anteriore,  una  vera  miniera  di  insegnamenti  etiologici 
patologici    e    terapeutici,"  was    reported    at    length  from  the 
clinic  of  Toti-«.     In  acute  dacryocystitis,  in  addition  to  proper 
treatment  of  the  nose,  there  is  to  be  used  local  warmth,  or 
something  which  has  lieen  used  by  me  for  years  in  abscesses 
and  diseases  of  bones  elsewhere  in  the  body,  and  which  has 
lately  been  recommended  by  others,  viz..  a  vesicatory,  e.  g., 
emplastr.  camph.   fuse,  extens.,  whereupon   the  swelling  frc- 
quentlv    disappears    of    itself.      Otherwise,    incision    and     ex- 
pression of  the  abscess  and  application  of  a  plaster,  which  is 
perforated   in   manv  places   and   frequently   renewed   for  aid- 
ing the  evacuation  of  the  al)scess  are  necessary.     But    why 
the  extirpation  of  the  tear  sac  in  relapses,  which  in  the  prac- 
tice of  manv  has  run  into  thousands  and  has  even  become  a 
kind  of  sport,  whereas  the  cause  apparently  lies  in  the  nose, 
which,   in   most  cases,   has  not  been   examined:  c.   g..   there 
is  the  case  of  severe  suppuration  of  the  nose  seen  by  me  ten 
vears  ago,  where  someone  had  extirpated  the  tear  sac  with- 
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out  affecting"  the  epiphora,  whereas,  in  the  case  of  the  tube- 
maker  B,  of  this  place,  after  someone  had  proposed  ex- 
tirpation of  the  tear  sac,  regular  lavage  of  the  nose  and 
conjunctival  sac,  carried  out  for  weeks,  and  application  of 
leeches  in  the  retrolobular  region,  had  relieved  the  purulent 
dacryocystitis  to  such  an  extent  that  the  number  of  times  the 
eyes  had  to  be  wiped  had  been  reduced  from  once  every  half 
hour  to  once  a  day.  Then  there  is  the  case  of  the  dock-hand 
B,  who  formerly  had  to  empty  his  purulent  tear  sac  every  five 
minutes,  but  who,  because  of  similclr  treatment,  has  been  com- 
pletely cured  for  three  years.  Similar  results  are  to  be  ob- 
tained in  many  cases,  even  without  extirpation  of  the  tear 
sac,  without  the  treatment  recommended  by  Gattcschi,^*  viz., 
removal  of  the  middle  turbinate  with  curetting  of  the  eth- 
moid, or  without  the  method  frequently  used  by  Wolhouse, 
which  extends  all  the  way  back  to  Galen-®,  and  which  has 
been  used  in  an  improved  form  by  Toti^°,  viz.,  the  formation 
of  a  tear  sac-nasal  fistula  (dacryocystotomy)  or  Laugier's 
tear  sac-antrum  fistula,  in  regard  to  which  Hyatt  has  re- 
marked that  it  was  not  clear  how  the  hole  in  the  bone  was 
to  be  kept  open  long  enough.^^  Now,  in  the  twenty-five  pa- 
tients operated  on  by  Toti,  where  in  addition  to  the  lachrymal 
bone  the  inner  half  of  the  lachrymal  sac  was  removed,  a 
cicatrization  of  the  fistula  has  so  far  taken  place  only  in 
one,  case  7,  a  child  of  5  years.  Perhaps,  on  longer  observa- 
tion, this  will  take  place  in  other  cases  also,  for  of  the  twen- 
ty-five cases,  four  were  not  over  6  years  old,  nine  not  over 
10  years,  thirteen  not  over  15  and  sixteen  not  over  18  years, 
whereas  the  power  of  regeneration  still  exists.  Callus  forma- 
tion in  so  young  an  age  is  naturally  very  extensive.  Other- 
wise, it  cannot  be  denied  that  Toti's  results  were  very  rapid; 
still  a  careful  treatment  of  the  nose,  as  noted  above,  combined 
with  a  thorough  blood-letting  from  the  lower  turbinate,  would 
have  made  a  more  extensive  operation  in  a  number  of  these 
cases  unnecessary.  Furthermore,  in  several  cases,  especially 
1  and  2,  Toti  ordered  "abbondanti  lavaggi  nasali  per  la  forma 
ozenatosa"  of  the  disease.  At  least,  the  author  has  the  credit 
of  preventing  unnecessary  extirpation  of  the  tear  sac  from 
without,  and  of  devising  for  severe  cases  a  rhinosurgical 
method  which  is  at  least  sometimes  eflFectual. 

Away  with  the  scharp  curettes  which  Moller^^  has  discard- 
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ed  even  for  animals  (dogs),  and  the  galvanocautery  in  ulcers 
of  the  cornea,  even  the  ulcus  serpens  with  or  without  hypo- 
pyon, which  is  so  often  found  with  "scrofular"  nasal  suppu- 
ration, and  which  probably  has  a  febrile  origin  and  should 
be  so  treated;  e.  g.,  P.  ulcus  serpens,  purulent  nasal  catarh, 
influenza ;  February  22,  1904.  vision=4/24 ;  lavage  of  eye 
and  nose,  warmth,  dressing,  fever  treatment  (v.  later),  am- 
bulatory treatment;  February  17,  1905,  vision=:4/9.  Away 
with  the  unnecessary  and  even  harmful  iridectomy,  so  often 
seen  by  me  in  the  practice  of  others,  for  central  scar  of  the  cor- 
nea, for  the  vision  in  such  cases  can  be  increased  in  a  much 
simpler  way,  e.  g..  as  in  the  following  case :  B,  40  years 
old,  treated  more  than  twenty  years  before  for  scrofular  ker- 
atitis, had  a  central  scar  of  the  cornea  and  a  vision  of  only 
4/24  on  October  9,  1904,  but  after  two  lavages  of  the  nose 
and  applications  of  two  leeches  to  the  postauricular  region, 
the  vision  on  October  20  was  4/12,  naturally  not  because  of  any 
clearing  up  of  the  old  scar,  but  rather  because  of  curing  of  a 
hyperemia  of  the  choroid,  which  had  probably  existed  for  some 
time  and  which  was  secondary  to  a  nasal  condition.  In 
orbital  or  paraorbital  abscesses,  attention  to  nose  and  teeth 
is  strangely  neglected,  as  I  lately  saw  in  a  5-year-old  girl, 
who  suffered  from  fever  after  influenza,  and  from  suppura- 
tion of  the  nose,  and  who  had  been  treated  by  a  specialist 
only  by  daily  expression  of  the  abscess,  but  whom  I  quickly 
cured. 

Even  the  rhinogenic  nature,  so  often  apparent,  of  osteitis 
orbitalis  was  not  mentioned  by  Schmidt  Rimpler^^  last  year, 
in  spite  of  the  articles  of  Ziem,-""  Panas  (1894),  and  others, 
and  yet  more  can  be  accomplished  in  such  cases,  especially 
when  the  abscess  is  deep,  by  local  vesicatory  plasters,  sojourn 
in  a  garden  or  forest  and  treatment  of  the  nose,  than  by  too 
early  incision  and  a  depleting  bleeding.  Away,  also,  with 
the  heating  flannel  bandage,  very  much  in  evidence  in  Danzig 
ten  years  ago,  which  is  useful  even  in  ix)liclinic  treatment 
only  in  severe  cold,  and  substitute  the  light  gauze  bandage, 
which  can  be  removed  at  night  in  most  diseases  of  the  eye, 
even  in  many  traumata. 

B. — Treatment  of  the  Nose. 

In  spite  of  the  present  view  of  many,  lavage  of  the  nose 
with   physiologic   salt  solution   by  an   air-tight   pump    is    of 
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great  importance  in  many  diseases.  The  entrance  of  the  water 
with  its  mucus  (ir  pus  contents  into  the  middle  ear,  so  much 
feared,  takes  place  only  when  (a)  water  is  forced  into  the 
ear  by  a  pump  or  syringe  which  does  not  give  a  continual 
stream,  and  (b)  when  a  counter-opening  is  present,  i.  e..  a 
perforation  of  the  drum,  through  which  the  air  in  the  mid- 
dle ear  is  forced  out.  When  Lichtwitz^^  states  that  O. 
Brieger  saw  with  his  own  eye,  water  squirted  into  the  nose 
come  out  of  a  "'ancienne  et  large  perforation  du  tympan" 
(old,  large  perforation  of  the  drum),  I  can  say  that  the 
same  has  often  been  observed  in  my  practice,  but  never  have 
I  deduced  from  that,  that  in  an  entirely  different  hydrostatic 
condition,  i.  e.,  where  the  drum  is  intact,  water  could  be* 
forced  into  the  ear  by  means  of  an  air-tight  pump. 

Under  the  two  conditions  named,  the  water,  during  the 
syringing  of  the  nose,  will  rather  not  and  cannot  enter  the 
ear.  (1)  For  the  tuba  Eustachii  is  not  a  wide  canal,  as  many 
believe  from  anatomic  specimens  which,  be  they  ever  so  clever, 
are  after  all  reconstructed  dissected  specimens,  e.  g.,  Fig. 
996  and  997  of  the  anatomic  atlas  of  Heitzmann-Zucker- 
kandP'',  but  as  shown  on  frozen  cadavers  and  heads  sawed 
through  in  toto,  such  as  the  classic  drawings  of  W.  Braune" 
in  the  Handbuch  der  Rhinologie  und  Otologie,  partially,  also, 
those  of  B.  FraenkeP^,  ZuckerkandF"  and  Toldt",  it  is  a 
narrow  slit  into  which  water  can  penetrate  during  syring- 
ing of  the  nose  only  after  the  air  is  removed  from  the  middle 
ear.  A  similar  condition  to  this  was  found  lately  by  Menzel 
for  the  frontal  sinus,  when  on  injecting  water  into  the  an- 
trum, it  will  enter  only  when  there  is  a  counter-opening  in  the 
forehead.*^  (2)  Even  after  introduction  of  the  catheter  into  the 
tube  in  living  people,  water  cannot  be  forced  into  a  healthy 
ear  by  means  of  an  air-tight  pump  (Zeim*^).  (3)  Even  dur- 
ing swallowing  the  drops  of  fluid  found  in  the  ostium  tubaj 
do  not  enter  an  ear  whose  drum  is  non-perforated  (A. 
Lucae",  J.  Gruber"  and  Nicaladoni).  (4)  Just  as  little 
does  it  take  place  when  the  patient  swallows  while  the  nose 
is  being  syringed,  as  I  stated  before  and  as  I  have  lately 
demonstrated  on  a  number  of  persons.  (5)  Even  when  the 
nasopharynx  is  syringed  with  a  curved  tube  and  an  air-tight 
pump,  water  does  not  enter  the  middle  ear  when  the  drum 
is  intact,  as   Schwartze  anrl    Lennox-Rrownc'"    have    noticed. 
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Also,  as  I  desire  to  add,  not  when  the  patient  swallows  dur- 
ing this  procedure,  which  many  can  do. 

It  could  be  theoretically  supposed — of  course,  I  have  not 
tested  it  experimentally — that  during-  syringing-  of  the  nose 
anteriorly  or  posteriorly,  water  would  enter  the  ear  during 
a  false  swallow  with  subsequent  cough  and  insufificient  closure 
of  the  nasopharynx  by  a  slowly  functionating  or  paretic 
velum,  or  if  the  external  nares  were  held  closed  at  the  time, 
causing  the  soft  palate  to  sink ;  the  greatest  care  must  be 
taken  to  prevent  false  swallows  and  cough  during  the  lavage. 
Although  it  would  be  possible  to  cause  drowning  by  forci- 
ble, careless  pumping  of  water  into  the  nose  of  a  man  who 
was  forcibly  held,  no  one  would  for  this  reason  discard  lavage 
of  the  nose  for  therapeutic  purposes. 

That,  after  lavage  of  nose,  fluid  can  be  forced  into  the  ear 
by  blowing  through  the  nose,  and  almost  all  cases  of  en- 
trance of  fluid  are  to  be  explained  in  that  way,  has  been  clearly 
shown  bv  Guye.^"  Just  as  self-evident  is  the  refraining  from 
cold  injection  fluids  as  well  as  going  out  into  the  fresh  air 
or  standing  at  an  open  window  before  ten  to  fifteen  minutes 
have  passed,  otherwise  colds  and  headaches  are  easily  ac- 
quired. 

After  all  has  been  said,  I  still  believe,  in  spite  of  the  re- 
monstrances, rising  even  to  personal  attacks,  of  M.  Bres- 
gen*^  that  lavage  of  the  nose  with  a  physiologic  salt  solu- 
tion and  an  air-tight  pump  is  a  very  good  healing  agent,  es- 
pecially in   "scrofular"  diseases  of  the  eye  and  nose. 

Children  can  almost  always  be  persuaded  to  bend  forward,  • 
open  their  mouths  and  let  the  treatment  be  carried  out.  \'cry 
small  children  are  held  horizontally  over  a  bucket  or  the  like 
and  are  lavaged,  having  care  that  they  do  not  swallow  and 
get  water  into  the  ear,  the  larynx  or  the  trachea.  If  they 
cry  forcibly,  it  is  so  much  the  better,  since  the  closure  of  the 
nasopharynx  is  so  much  the  firmer. 

There  are  straight,  delicate  or  thick  tubes,  with  perforations 
in  the  sides,  for  introduction  deep  into  the  nose  and  lavage 
of  its  upper  part,  and  nasopharyngeal  tubes  which,  in  con- 
trast to  Courtadc•'^  T  would  not  discard,  since  after  lavage 
of  the  nose  anteriorly  a  subsequent  lavage  of  the  nasopharynx 
frequently  removes  a  very  large  amount  of  pus.  That  use 
of  water  causes   headache   was   known    long  before   P.rcsgen. 


1136        the' NOSE  AND  SCROFULOUS  DISEASES  OF  THE  EYE. 

Tavel's  salt-soda  solution  is  not  pleasant  nor  are  injections 
of  milk  or  camomile  tea,  while  in  use  of  carbolic  acid,  alum 
or  zinc,  lasting  disturbance  in  the  olfactory  power  have  been 
observed  (cf.  Lichtwitz  1.  c).  Borax  and  broic  acid  finally 
attack  the  heart.     Doubtful  water  is  to  be  boiled. 

This  lavage  with  salt  water  acts,  contrary  to  the  belief  of 
some,  not  only  by  purification  but  also,  as  might  have  been  de- 
duced from  the  salty  condition  of  the  ocean,  by  attacking  the 
pus  and  filth,  and  by  furthering  the  lymphatic  and  venous  cir- 
culation in  the  neighboring  organ,  apparently  to  a  consider- 
able extent,  as  can  be  seen  from  the  following  facts :  the 
clearing  up  of  the  forehead  which  frequently  takes  place  at 
once,  the  increase  in  vision  claimed  by  the  patient  but  not 
objectively  demonstrable,  the  easier  nasal  breathing,  and 
as  so  often  seen  by  me  in  angina,  easier  swallowmg,  the  in- 
crease of  saliva  which  often  follows,  but  whose  genesis  is 
not  yet  explained,  etc.  Furthermore,  many  children  at  once 
open  the  lids,  which  had  been  convulsively  pressed  together, 
after  lavage  of  the  nose,  even  without  it  being  necessary  to  fol- 
low the  advice  of  Jiingken,  A.  v.  Grafe  and  Schmidt-Rimp- 
ler,  viz.,  to  plunge  the  head  suddenly  into  a  vessel  of  cold 
water,  a  rough,  not  uninjurious  method  and  one  certainly 
hard  to  repeat  on  the  same  child.  In  many  patients  who 
originally  consulted  me  for  nose  or  ear  and  not  eye  trouble, 
I  have  often  seen  a  distinct  and  permanent  paling  of  a  con- 
junctiva, formerly  chronically  reddened,  after  simple  lavage 
of  the  nose  without  any  local  treatment.  Some  patients 
with  acute  ocular  catarrh  were  treated  experimentt  causa,  also, 
only  by  lavage  of  the  nose  with  salt  water,  frequently  re- 
sulting in  a  quick  disappearance  of  the  ocular  catarrh. 
Furthermore,  there  are  numerous  patients  treated  elsewhere, 
only  with  local  treatment  for  the  eyes,  whom  I  have  cured 
by  combined  treatment  of  the  eyes  and  nose ;  e.  g.,  in  1903, 
a  6-year-old  girl,  who  had  been  treated  elsewhere  for  six 
months  without  the  slightest  benefit,  was  cured  in  a  few 
days  and  has  remained  well  since;  in  January,  1903,  a  young 
laborer  who  had  suflFered  from  agglutination  of  the  lids 
in  the  morning,  in  spite  of  a  five  weeks'  "clinical"  treatment; 
in  1893,  a  17-year-old  girl,  who,  for  three  years  had  been 
treated  clinically  for  recurring,  "scrofular"  keratitis,  and 
who  had   had  an  iridectomy  performed   for  opacity  of    the 
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cornea,  but  who  had  been  discharged  uncured.  She  was 
my  assistant  for  a  long  time  but  later  on  married,  and  has 
remained  healthy  to  this  day.  On  the  16th  of  this  December, 
there  came  under  my  treatment  a  17-year-old  girl  who,  from 
April  to  June,  1905,  eight  weeks,  had  been  "clinically"  treat- 
ed with  atropin  and  yellow  ointment,  likewise  from  October 
21,  1905,  to  January  27,  1906,  fourteen  weeks,  and  again 
last  June  for  nine  weeks  with  cocain  and  yellow  salve,  by 
another  oculist — on  September  16,  the  vision  of  left  eye 
=4/60,  there  were  numerous  fresh  infiltrations  and  old  scars 
of  the  cornea  and  purulent  catarrh  of  the  nose,  which  had 
never  been  treated ;  lavage  of  eyes  and  nose,  cataplasm, 
gauze-cotton  dressing,  raspberry  w^ine  (cf.  later).  The  re- 
sult on  the  22nd  was  already  4/18,  and  on  29th  she  was 
able  to  work. 

The  results  which  I  obtained  in  the  method  described  of 
treating  the  nose  in  diseases  of  the  eye  do  not  seem  to  be 
accomplished  by  other  means,  or  at  least  uncommonly,  es- 
pecially by  the  method,  lately  recommended,  of  occasionally 
wiping  out  of  the  nose  with  cotton  sponges  or  a  brush  moist- 
ened with  a  sublimate  solution.  Nor  does  the  method  of 
blowing  in  powders,  which  stop  up  the  nose  at  once,  or  men- 
thol, which  does  it  later  on.  which  in  the  following  case,  seen 
by  me,  acted  in  an  almost  incredibly  injurious  manner:  F., 
pupil,  in  spite  of  absence  of  any  subjective  complaint  as  to 
his  eyes,  was  constrained  by  an  oculist  to  submit  to  be  treat- 
ed for  infectious  oculaf  catarrh  by  cauterizations.  Then,  on 
account  of  getting  steadily  worse,  was  treated  with  insuffla- 
tion of  powder  into  the  nose  by  the  rhinologist  N.  N.  The 
condition  grew  still  worse,  and  finally  an  operation  was  per- 
formed on  one  eye  (iridectomy)  by  the  oculists  N.  and  N.  N. 
N.,  resulting  in  phthisis  bulbi.  Some  years  later  accidentally 
seeing  the  patient,  a  glazier's  assistant,  I  syringed  out  his  nose 
a  couple  of  times,  whereupon  he  stated  that  his  head  and 
ocular  stump  felt  better  than  for  years.  The  eyes  are  not 
helped  by  tamponing  the  antrum  with  iodoform  gauze  (Fehr, 
Hirschberg  and  Adler")  and  the  like,  something  which  I 
have  never  done  nor  recommended  since,  instead  of  a  broad- 
ening of  a  contracted  field  of  vision,  one  would  rather  expect 
a  further  contraction  on  account  of  intoxication.  Nor  docs 
the  blowing  of  air  into  the  nose  help    (Courtade,  Vohsen). 
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Ocular  conditions,  furthermore,  are  not  aided  by  galvano- 
cautery  of  the  swollen  mucous  membrane  of  the  nose,  which 
I  have  not  used  for  fifteen  years,  and  which  in  most  dis- 
eases of  the  eyes  acts  much  more  injuriously  than  benefi- 
cially ■'■•°,  all  of  which  I  can  prove,  and  ask  that  my  remarks 
be  tested. 

In  regard  to  the  communications  of  Prof.  Schmidt- 
Rimpler  in  Halle  on  the  importance  of  nasal  diseases  in 
ophthalmology,  that  of  225  trachoma  cases  in  his  clinic,  128 
were  not  found  by  the  late  Prof.  Gruncrt  to  have  any  pathologic 
condition  in  the  nose,  it  must  be  noted,  1st,  that  it 
does  not  appear  whether  the  test  lavage  of  the  nasal  cav- 
ity, so  often  stated  by  me  to  be  indispensable,  was  made  or 
not.  2nd,  that  Prof.  Schmidt-Rimpler  unfortunately  seems 
to  have  forgotten  my  articles  on  the  frequent  occurrence  of 
trachoma  with  nasal  diseases,  which  has  been  confirmed  by 
Prof.  Fuchs  of  Vienna,  Prof.  Kuhnt  of  Konigsberg.  Prof. 
Galezowski  of  Paris  and  Schmidt-Rimpler's  own  pupil.  Prof. 
Hoppe  of  Elberfeldt^-,  who  found  an  "astonishing"  number 
of  cases  of  "foul  ozena"  complicating  trachoma,  in  East  Prus- 
sia, whereas  the  further  demonstration  of  this  relationship 
is  of  the  greatest  importance  in  the  study  of  "scrofular" 
ophthalmia. 

Here,  also,  belongs  careful  attention  to  primary  disease  of 
the  teeth,  which  is  a  very  frequent,  though  often  unrecog- 
nized cause  of  nasal  trouble,  as  recently  seen  in  a  woman 
treated  for  two  years  in  W. ;  i.  e.,  caries  of  the  teeth,  peri- 
ostitis, abscess  of  the  root,  filling  of  the  teeth  and  remnants 
of  teeth ;  also,  the  test  lavage  of  tlie  antrum  through  the 
alveolar  process,  and  of  the  frontal  sinus  from  without,  with 
proper  treatment  of  the  aflfected  sinus,  as  often  as  possible 
without  the  resection  of  the  walls  made  by  many  entirelv  un- 
necessarily and  as  a  sort  of  a  routine.  Many  patients  who 
have  unfavorable  dwelling  conditions  such  as  on  the  Herz 
mountain  neai  Zittau,  have  been  cured  by  resection  of  the 
walls  or  floors  of  their  dwellings.  Also,  the  removal  of 
deflections  of  the  septum,  nasal  polypi  and  adenoid  vege- 
tations, so  often  the  cause  of  the  eyes  remaining  open 
during  sleep,  provided  there  is  no  fever  and  the  lavage  of 
the  occasionally  suppurating  nose'^,  combined  with  the  in- 
ternal administration  of  weak  iodin  preparations,  recommend- 
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ed  by  French  authors,  are  ineffectual.  Furthermore,  the  re- 
moval of  palatal  tonsils,  which,  however,  is  not  always  neces- 
sary, following  which  I  have  seen,  as  in  several  cases  described 
in  1886,  a  distinct  improvement"'*  and  even  cure  of  a  "scrof- 
ular"  eye  that  had  been  treated  for  relapses  for  seven  years, 
without  results.  Then,  too,  the  cure  of  the  cleft  palate,  causing 
nasal  trouble  ( .Vlt.  Toronto''''),  etc.  Furthermore,  in  spite  of 
the  opposing  views  of  many  as  an  "unnecessary"  bother,  the 
us  of  good  (English)  leeches  behind  the  ear  in  the  regio 
retrolobularis  for  the  purpose  of  depletion,  since  only  there 
can  the  lymph  vessels  of  the  back  part  of  the  nose  and  of 
the  orbit  and  bulb  be  attacked  (Zienr'''").  Care  in  prevent- 
ing cutting  and  washing  of  the  hair  during  the  existence  of 
an  eye  disease,  or  shortly  thereafter,  for  an  accentuated  nasal 
catarrh  often  causes  an  increase  in  the  disease  or  a  new 
attack  of  an  almost  healed  ocular  disease ;  likewise  en- 
tering unhe&ted  churches,  the  use  of  cold  footbaths  in 
cases  of  habitual  cold  feet,  and  finally  in  spite  of  the  contrary 
advice  of  John  Locke,  the  avoidance  of  damp  shoes,  etc..  and 
the  wearing  of  rubber  shoes  when  sitting  for  a  long  time  in 
school,  etc. 

C.  Scrofular  diseases  of  the  eye  are  often  accompanied  by 
symptoms  of  fever,  a  fundamental  condition  which  heretofore 
has  been  overlooked  by  everyone,  including  myself.  T  have 
not  taken  the  temperature  of  my  almost  exclusively  ambula- 
tory practice,  still  one  often  finds  on  asking,  or  even  sub- 
jectively, that  towards  evening,  chill,  cold  shivers  or  transitory 
heat  or  sweat  appear,  and  children  become  restless  or  irritable. 
Headache,  dizziness,  bad  dreams  and  restless  sleep,  loss  of 
ai:)petite.  coated  tongue  and  bad  taste,  eruptions  on  tlic  skin, 
foul  smelling  stools  and  often  considerable  thirst  are  present. 
The  treatment  of  the  fever  is  very  important,  and  usually  re- 
quires the  mildest  remedies ;  castor  oil  or  tamarind,  fresh  or 
cooked  fruit,  fiores  sambuci  or  tilac,  warm  milk  or  warm, 
acid  lemonade  to  cause  perspiration,  juices  of  lemon,  rasp- 
berrv,  cherries,  gooseberries,  apjiles.  plums,  etc..  with  some 
sugar  and  nf)t  too  cold  water  to  be  drunk  frequently.  I  re- 
peat frequently,  during  the  day,  abstinence  from  c'>(Tee.  of 
whose  injurious  qualities  I  have  frequently  convinced  my- 
self, e.  g..  in  a  case  of  ulcer  of  the  cornea  recently  treated 
by  me.   where   in   spite  of  my   insistent  and   repeated   forbid- 
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ding  of  coffee,  the  17-year-old  girl  secretly  drank  it,  where- 
upon and  only  on  account  of  the  fever  being  kept  up  by 
the  coffee,  there  followed  a  perforation  of  the  cornea  with 
prolapse  of  the  iris.  This  is  a  circumstance  which  in  spite 
of  the  contrary  belief  of  Prof.  Schmidt-Rimpler  (1.  c.  p. 
432),  is  not  very  frequent,  at  least  in  my  experience.  Its 
existence  in  the  Egyptian  eye  diseases  is  perhaps  to  be  re- 
ferred to  the  frequent  drinking  of  coffee.  Furthermore,  it 
is  necessary  to  abstain  from  tobacco  and  tobacco  smoke  in 
a  room,  from  all  alcoholic  drinks.  Through  these  simple 
means,  which  frequently  may  be  used  in  association  and  char- 
ity practice  (cf.  succ.  citri  and  syr.  rub.,  idaei  of  the 
pharmocop.  oeconom.  Berol.),  in  conjunction  with  the  above 
described  treatment,  frequently  rapid  amelioration  or  heal- 
ing takes  place,  even  of  the  crusting  eczema  of  the  face  and 
head. 

The  stubbornness  of  "scrofular"  diseases  of  the  eye  may 
frequently  be  due  to  the  drinking  of  unhealthy  febrile  water, 
especially  that  of  the  Nile  in  lower  Egypt  (Alexandria),  which, 
on  addition  of  potassium  permanganate,  always,  in  1880-1882, 
gave  me  a  rich  precipitate  of  organic  matter.  It  is  used  in 
the  preparation  of  coffee  and  the  soda  water  and  lemonade 
sold  on  the  street,  as  well  as  the  fruit  ices,  always  used  there 
unsterilized.  Yet,  in  the  eye  diseases  in  Egypt,  which,  of 
course,  also  attack  children,  the  effluvia,  already  observed 
by  Lane"'*^,  from  the  overflowed  land,  is  of  great  importance, 
especially  since,  according  to  my  observations,  the  ocular  dis- 
eases there  are  often  associated  with  purulent  nasal  catarrh. 
Finally,  among  the  influences  bad  for  the  eye,  is  the  dust 
from  unpaved  streets,  as  well  as  the  piles  of  dust  in  the 
streets,  which  are  used  for  heating  baths.  The  high  temper- 
ature of  the  air  does  not  cause  the  diseases  of  the  eye,  since 
other  countries  in  about  the  same  latitude,  such  as  Mesopo- 
tamia, Babylon,  Libya,  Malta,  etc.,  were  never  rich  in  eye 
diseases.  In  contrast  to  Egypt,  filled  even  at  the  time  of 
Herodotus  with  physicians  and  oculists,  in  Babylon  whi(!h 
was  protected  from  overflow  by  the  wonderful  walls  of 
Nitokins,  there  was  at  the  time  of  Cyrus,  not  an  oculist  and 
not  even  a  professional  physician.  The  nomadic  Libyans 
were  the  healthiest  men  whom  Herodotus  ever  met  (I,  185, 
197;  II,  84;  IV,  187),  and  according    to    a    description    of 
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travels  cited  by  John  Locke,  the  Maltese  children  ran  naked 
until  10  years  of  age,  or  "went  without  shirt,  drawers  or 
anything  on  their  heads  sheltering  them  from  the  scorching 
rays  of  the  sun." 

Sleeping  near  an  open  window,  which  often  gives  such  good 
results  in  chronic  nose  and  throat  troubles,  I  have  tried  only 
in  a  few  cases  of  scrofulous  diseases  of  the  eye,  yielding  too 
much  to  a  popular  belief.  I  employed  it  very  recently  with 
distinct  success  in  a  case  of  a  17-year-old  girl  with  purulent 
conjunctivitis,  rhinitis  and  blepharadenitis,  whom  T  had  treat- 
ed for  several  weeks  without  result.  By  means  of  hours  spent 
in  forests,  especially  pine  forests,  or  when  it  was  a  laborer 
who  could  not  take  a  vacation,  by  means  of  evening  and  Sun- 
day walks,  I  have  cured  stubborn,  catarrh  which  were  not  af- 
fected in  any  other  way.  For  example,  there  is  the  case  of 
a  printer's  apprentice  who  worked  in  a  damp  dusty  room,  and 
who  shared  a  medium  sized  room  with  10  other  persons,  of 
whom  one  was  a  sister  suffering  from  purulent,  foul-smelling 
fistula  of  the  breast  which  had  been  operated  several  tirhes 
without  benefit.  That  in  unhealthy  dwellings  only  one  child 
has  eye  trouble,  is  explained  very  simply  on  the  ground  of  an 
unequal  resistance  of  the  children,  perhaps  due  to  a  predis- 
position to  diseases  of  the  nose  frequently  observed  by  me. 
Change  of  residence  must  be  insisted  on  if  the  living  room  is 
separated  from  a  stall  (pig-stye)  only  by  a  thin,  pervious 
board-partition,  which  I  saw  in  1897  here  in  Danzig.  H. 
Schmiegesell,  July,  1897,  hypopyon  keratitis,  purulent  rhinitis. 
Vision=l/60;  residence  changed  at  once,  ambulatory  treat- 
ment with  lavage  ;  able  to  work  July  16,  '97,  with  vision=r>/12. 
S.,  successor  of  latter,  July  12,  1897,  acute  purulent  rhinitis 
and  conjunctivitis;  residence  changed  at  once,  lavage,  cure 
in  a  few  days.  Similar  cases  have  been  reported  from  East 
Prussia  by  J.  Jacobson  and  Hoppe,  from  Ireland  by  Maria 
Edgeworth,  from  several  places  in  France  by  Aime  Martin, 
from  Hungary  by  Fener,  also  from  Russia  and  Poland,  where 
the  unboarded  floors  of  the  clay  cottages  in  the  villages  even 
today  are  freshened  with  soil  containing  cow  dung. 

The  question  of  dwelling,  so  very  important  for  the  study 
of  tuberculosis  (scrofulosis),  can  of  course  not  be  discussed 
here  any  further ;  for  example,  the  houses  of  St.  Petersburg 
built  on  a  swampy  foundation  and  overflowed  frequently  by 
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floods  from  the  Baltic  Sea  which  yield  annually  thousands  of 
eye  cases ;  the  streets  of  the  present  Jerusalem  which  are 
filled  with  rubbish,  dogs  and  foul  vapors,  in  which  "ein  mudes 
Leben  schlepiXMid  seinen  gang  geht."  and  where  every  third 
man  is  blind  in  one  or  both  eyes^'',  many  sanatoria  which  are 
built  not  like  that  in  Lowschwitz  near  Dresden  on  a  platform, 
but  on  a  slope  where  in  spite  of  their  ''sun  rooms,"  their  back 
rooms  are  damp  at  the  time  of  melting  snow  or  downfall  of 
rain ;  the  huts  on  the  Riesengebirge,  where  the  floors  are  damp 
in  summer  and  the  hut  buried  in  snow  in  the  winter ;  the  slop- 
ing houses  of  a  city  so  rich  in  nose  diseases  and  trachoma  as 
Trieste;  the  narrow-fronted,  poorly  ventilated  houses  of  Dan- 
zig in  comparison  to  the  houses  of  Alexandria  with  their  wide 
central  courts,  or  the  squares  of  London.  Let  us  hope  that  the 
time  is  not  far  off  when  shutting  up  an  eye  patient  in  a  closed 
room,  or  an  overfilled,  darkened  and  as  little  ventilated  as  pos- 
sible "Clinic"  will  not  be  demanded,  as  the  first  step  towards 
cure,  when  97  to  98  per  cent  will  be  treated  ambulator}-,  with 
light  and  air — a  sea  of  fresh  air — and  when  in  the  opinion  of 
Bremontier.  Oberlin.  Aime  IMartin.  pastor  ^^lattheus  of  Onst- 
mettingen  in  Wiirtemberg  and  others,  science  will  develop  its 
whole  force  for  the  relief  and  cure  of  even  "scrofular"  diseases 
of  the  eye. 
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NASAL    OPERATIONS.* 
By  J.  Baratoux,     M.  D.. 

PARIS. 

During  the  discussion  before  the  German  Otologic  Society, 
in  May,  1903,  and  the  London  Laryngologic  Society,  in  No- 
vember of  the  same  year,  upon  the  subject  of  nasal  operation, 
chiefly  from  the  viewpoint  of  anesthesia  and  post-operative 
care,  I  was  struck  with  the  difference  of  opinion,  for  I  had, 
for  my  part,  adopted  a  method  which  up  to  the  present  has 
given  me  excellent  results. 

To  begin  with,  in  every  nasal  operation  I  reject  general 
anesthesia,  whether  for  a  deviation  of  the  septum,  a  spur  or 
hypertrophy  of  the  turbinates.  I  have  only  had  recourse  to 
it  on  one  occasion,  in  a  young  South  American  woman  who 
had  a  septal  spur  which  I  wished  to  remove  with  the  electric 
saw.  As  this  patient  absolutely  demanded  that  she  be  given 
chloroform  for  the  operation,  I  was  obliged  to  administer  this 
anesthetic  agent.  I  should  add  that  having  operated  upon 
the  nose  of  her  sister  under  local  anesthesia,  my  patient  did 
not  hesitate  subsequently  to  let  me  use  the  same  procedure 
for  a  partial  tubinectomy  which  I  did  two  years  later.  She 
voluntarily  stated  that  she  felt  no  pain,  and  preferred  this 
method  to  the  former,  w-hich  made  her  sick  for  two  days. 

My  procedure  is  as  follows :  Two  days  before  and  the  day 
before  operation,  I  give  insufflations  of  boric  acid  and  avoid 
all  injections.  Ten  minutes  before  operaton  I  mop  the  nasal 
fossae  with  cotton  upon  an  applicator  dipped  in  the  following 
solution  : 

Cocain  hydrochlor   1 

Adrenalin  sol.  1  to  1000 5 

Sterile  water    •') 

Generally  I  content  myself  with  a  single  mopping,  but  if 
the  nostril  is  too  narrow  from  swelling  of  the  mucosa,  I  use 
a  preliminary  spray  of  this  solution  diluted  with  sterile  water. 

♦Translated  by  Albert  Miller,  A.  B.,  M.  D. 
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In  passing^.  I  recommend  to  my  confreres  who  use  a  large 
number  of  tliese  aplicators.  a  proceeding  which  I  have  em- 
ployed for  several  years,  to  cover  them  with  cotton.  By  means 
of  a  spinning-wheel  which  I  have  so  modified  as  to  be  able 
to  introduce  the  point  of  the  applicator.  I  can  obtain  in  one 
hour  40  applicators  regularly  covered  with  cotton.  These 
are  then  placed   in  flasks  and   sterilized. 

Five  minutes  after  the  first  nasal  moj)ping.  I  do  a  second 
with  the  following  mixture  : 

Carbolic  acid  crystals 1 

Powdered  menthol    1 

Triturate  to  liquidation  and  add 

Cocain   hydrochlorate 1 

At  the  end  of  about  five  minutes  the  anesthesia  is  manifest- 
ed by  a  peculiar  sensation  in  the  upper  incisor  teeth.  The 
patient  loses  sensation  in  these  teeth.  This  anesthesia  is 
suflficient  for  an  operation  of  half  an  hour  or  longer. 

I  have  sometimes  had  recourse  to  submucous  anesthesia 
with  cocain  solution  or  Schleich's  solution.  I  will  say  that 
I  have  never  obtained  so  good  an  efTect  with  these  as  with 
the  method  which    I   recommend. 

There  is  now  to  be  considered  whether  or  not  a  dressing 
should  be  put  in  after  operation. 

Where  operators  have  expressed  such  divergent  opinions 
upon  this  point,  it  is  because  fear  of  infection  has  determined 
them  to  use  no  dressing  or  not  to  leave  it  in  the  nasal  fossae 
more  than  two  days :  and  then  it  is  very  diflficult  to  remove 
it  without  producing  hemorrhage.  I  believe  I  have  solved 
this  question  by  the  use  of  gauze  strips  with  salicylic  acid. 
Salicylic  acid  possesses  well-known  analgesic  and  antiferment- 
ative  proi)erties. 

These  strips,  0.20  m.  in  length  by  0.02  m.  broad,  are  dipped 
in  a  10  per  cent  solution  of  salicylic  acid.  In  certain  cases 
I  use  wider  strijjs.  <».<•.■) ;  when  the  nasal  fossa  is  verv  large, 
for  example. 

When  the  operation  is  finished,  I  insufflate  powdered  aristol 
to  arrest  all  flow  of  blood ;  then  I  introduce  a  strip  to  the 
furthest  extremity  with  my  forceps,  which  are  concavo- 
convex.  I  place  it  so  that  this  strip  is  well  applied  to  the 
posterior  part  of  the  turbinate,  if  it  is  a  turbinectomy.  for  it 
is  often  from  this  portion  of  the  turbinate  that  subsequent 
hemorrhages  come.      (In   passing.   I   want  to  s:xv   that   I   am 
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not  an  advocate  of  total  turbinectomy. )  This  first  strip 
should  be  well  packed  in  the  posterior  nasal  fossa,  and  so 
that  it  will  not  fall  into  the  pharynx.  This  accident  is  easy 
to  avoid  if  the  depth  of  the  fossa  is  observed  beforehand. 

This  piece  of  dressing^  Ijeing  placed.  I  introduce  two  or 
three  more,  packing  them  little  by  little.  If  the  fossa  is  not 
sufficiently  filled  up,  another  strip  may  be  applied  above  the 
others.  Finally,  close  the  naris  with  a  bit  of  cotton,  which 
may  be  replaced  in  twenty-four  hours  with  cotton  moistened 
with  hydrogen  dioxid. 

If  during  the  application  there  comes  on  a  sanguinolent 
exudation,  it  may  be  easily  stopped  by  putting  powdered  aristol 
between  the  layers  of  gauze. 

I  have  never  seen  a  serious  hemorrhage  follow  this  dress- 
ing, consequently  it  is  hard  for  me  to  say  whether  or  not 
adrenalin  favors  secondary  hemorrhage. 

Several  years  ago.  when  adrenalin  was  unknown.  I  used 
some  extract  of  suprarenals.  With  this  agent  I  had  two 
marked  hemorrhages.  The  first  case  was  that  of  a  young 
girl  in  whom  I  removerl  a  small  spur  with  the  electric  saw 
after  mopping  the  mucosa  with  extract  of  suprareuc.ls.  This 
patient  concealed  from  me  the  fact  that  she  had  had  several 
serious  hemorrhages  from  the  extraction  of  teeth.  Neither 
hydrogen  dioxid.  nor  antii)yrin  nor  ferripyin.  nor  gelatin- 
ized serum,  nor  tamponing  would  arrest  the  hemorrhage, 
which  finally  stopped   upon  giving  ergotin   subcutaneously. 

The  second  case  was  one  of  narrowing  of  the  nose  from 
traumatism.  .\  hemorrhage  coming  on  in  the  course  of 
operation.  I  tried  to  stop  it  with  tampons  dipped  in  extract 
of  suprarenals.  Immediately  the  blood  flowed  in  greater 
abundance.  I  had  to  resort  to  tamponing.  I  rcjK'at  that  I 
have  never  seen  such  an  accident  with  adrenalin. 

.After  the  o])cration,  the  patient  remains  under  ol)scrvation 
in  my  office  for  about  an  hour.  During  the  first  day  the  patient 
keeps  to  his  rcKDm.  Every  three  or  four  hours  he  renews  the 
cotton  in  the  vestibule,  after  dijjping  it  in  hydrogen  dioxid. 

The  next  day  the  patient  conies  to  me  again  and  I  take 
out  the  cotton  and  sometimes  even  a  i>art  of  the  gauze,  after 
si)raying  with  or  injecting  hydrogen  peroxid.  I'or  that  mat- 
ter, it  is  advantageous  to  use  the  injection  in  order  to  remove 
the  gauze,  especially  in  operations  ujum  the  septum,  as  in 
submucous  resections.     If  there  is  a  flow  of  blood    I    put   in 
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a  bit  of  gauze  after  insuftlating-  with  aristol.  During  the  day 
the  patient  moistens  the  dressing  with  hydrogen  dioxid. 

Generally  I  take  four  days  to  remove  the  dressing  entirely. 
Frequently  I  do  not  get  it  all  removed  until  the  eighth  day. 
It  is  then  blackened,  but  has  no  odor  and  does  not  inconven- 
ience *the  patient.  By  this  procedure  I  have  never  seen  any 
infection  such  as  arises  with  ordinary  packing  even  when  left 
in  the  nose  only  a  short  time. 

In  closing,  I  wish  to  remark  that  patients  sometimes  com- 
plain of  a  tickling  in  the  nose  which  will  provoke  sneezing 
unless  the  root  of  the  nose  is  firmly  grasped  l)y  the  finger.  It 
is  not  the  first  dressing  after  operation  which  produces  this 
disagreeable  sensation,  but  only  when  it  is  necessary  to  re- 
place one  of  the  gauze  strips. 


XCI. 

PSEUDO-FRONTAL  SINUSITIS  ;    SUB-PERIOSTEAL 
ABSCESS  OF  THE  FOREHEAD  COMPLICATED 
BY   THROMBO-PHLEBITIS   OF   THE    SUPE- 
PERIOR     LONGITUDINAL     SINUS     EX- 
TENDING TO  THE  LATERAL  SINUS 
AND  JUGULAR  VEIN  ON  THE  OP- 
POSITE SIDE;  MENINGITIS: 
DEATH ;  NECROPSY.* 

By  Dr.  V.  Dklsaux. 

EDITOR  OF  LA  PRESSE  OTO-LARYNGOLOGIOUE  BELGE, 
BRUSSELS. 

Throuijh  the  kindness  of  the  President.  I  have  been  invited 
not  only  to  attend  the  present  meetins^  but  also  to  read  a  paper 
on  a  subject  which  I  hope  will  be  of  some  interest. 

Two  months  ago  there  came  under  my  observation  at  St. 
John's  Hospital  a  woman,  a.s^ed  20  years,  who  complained  of 
severe  headache,  sleeplessness,  fever  and  prostration  of  two 
days'  duration.  Before  that  time,  she  had  been  quite  healthy 
and  had  never  suflfered  from  any  disease  of  the  nose  or  acces- 
sory cavities.     She  was  married  and  had  two  healthy  children. 

Examination  of  the  i)atient  showed  the  followinp^: 

Pharynx,  somewhat  inflamed,  mucous  membrane  relaxed  and 
covered  with  pus.  Nasopharynx,  covered  with  muco-pus.  Nose, 
partially  obstructed  on  the  left  side  by  deflection  and  spur  of 
the  septum.  The  riijht  nasal  cavity  was  quite  free  but  some- 
what purulent  in  its  inferior  part,  while  the  middle  turbinate 
and  the  .septum  were  found  to  be  in  contact. 

After  the  use  of  cocain  and  adrenalin  for  a  few  minutes,  the 
mucous  membrane  of  the  middle  turbinate  became  less  swollen 
but  the  pain  continued  as  severe  as  before. 

On  transillumination  both  frontal  maxillary  sinus  were  found 
translucent.     No  exploratory  pimcturc  was  performed. 

♦Read   at   the  meeting   of   the    British    Medical    Association. 
Toronto,  Aiigust,   1906. 
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Ivirs.  Xuthinu  of  inii)i)rtaiice  was  discoverable;  the  patient 
did  not  complain  of  pain  or  tinnitus. 

iJefore  recommendintr  any  surgical  intervention,  I  advised 
the  patient  to  snuff  boro-menthol-cocain  ointment  into  the  nose 
every  half  hour,  to  take  an  aperient  and  to  have  a  warm  foot- 
bath in  the  evening. 

On  the  following  day  the  condition  remained  about  the  same 
so  I  advised  the  paient  to  enter  the  hospital ;  this  she  refused 
to  do. 

In  view  of  the  possibility  of  purulent  retention  in  the  ethmoid 
cells,  the  anterior  part  of  the  middle  turbinate  was  resected  and 
after  light  plugging  with  stypticin  gauze,  the  patient  was  al- 
lowed to  go  home. 

Two  days  later,  the  patient  came  to  the  hospital.  I  found 
her  complaining  of  more  and  more  pain  in  the  right  side  of  the 
forehead  above  the  eyebrow.  Pressure  on  this  place  caused  se- 
vere i)ain.  There  was  swelling  of  the  skin  but  no  fluctuation. 
The  temperature  was  10?..^°  in  the  morning,  rising  to  104°  in 
the  evening. 

Lumbar  puncture  was  innnediately  performed  and  examina- 
tion of  the  eye  fundi  made.  On  the  day  after,  I  found  the  pa- 
tient's condition  much  worse ;  the  swelling  of  the  forehead  had 
greatly  increased  and  fluctuation  was  present. 

The  observations  on  the  lumbar  puncture  were  as  follows : 
Pressure  of  liquid  much  increased ;  lymphocytes  35  per  cent, 
polynuclear  Ifi  per  cent ;  some  blood  corpuscles  present. 

Examination  of  the  fundi  showed  congestion  and  subpapil- 
litis  on  the  left  side  (wdiile  the  pain  was  felt  on  the  right  side). 

T  then  o])ened  the  sub])eriostcal  abscess,  evacuating  a  tea- 
spoonful  of  pus  -Aud  exi)lored  the  right  frontal  sinus  which  was 
found  to  be  quite  normal.  There  were  no  congestion  or  swell- 
ing of  the  mucous  membrane  and  no  pus. 

I  put  a  drain  in  the  sinus  o])cning  and  another  under  the 
periosteum  and  api)lied  a  dressing.  In  the  evening  there  was 
no  improvement;  the  temperature  was  104.')°.  When  I  saw 
the  patient  on  the  following  day  the  fever  was  still  10.'^.3°,  the 
prostration  h:.d  increased  aftd  there  was  a  swelling  behind  the 
left  ear.  I'ressure  over  the  mastoid  was  very  i)ainful,  while  ex- 
amination of  the  ear  showed  drum  free  from  all  swelling  and 
Schrapnell's  membrane  red  but  not  bulging. 
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Below  the  mastoid  there  was  an  extensive  edematous  area 
but  no  pus  was  found  upon  puncturing  twice. 

The  prostration  increased  very  considerably  in  the  evening 
of  this  day  and  death  occurred  on  the  following  night  without 
convulsions,  rigors  or  paralysis. 

I  was  fortunate  enough  to  secure  an  autopsy,  with  the  follow- 
ing results  : 

On  opening  the  skull,  great  difficulty  was  experienced  in 
separating  the  meninges  from  the  bone  on  the  right  side.  When 
they  were  divided  in  the  median  line,  an  intradural  layer  of  pus 
was  found  over  the  surface  of  the  anterior  part  of  the  right 
frontal  lobe. 

The  longitudinal  sinus  was  thrombosed,  while  the  left  lateral 
sinus  was  also  found  thrombosed  but  it  had  undergone  puru- 
lent disintegration  as  far  as  the  jugular  bulb. 

Further  on,  lower  down  in  the  neck,  the  vein  was  thrombosed 
but  there  was  no  pus. 

Both  frontal  sinuses,  ethmoid  cells,  sphenoidal  and  maxil- 
lary sinuses  were  explored  .without  the  least  trace  of  inflamma- 
tion being  discovered.  Nothing  abnormal  was  found  in  the  left 
ear. 

There  was  nothing  of  importance  in  the  heart  cavities.  The 
uterus,  which  was  examined  for  obvious  reasons,  was  quite 
healthy,  as  were  the  kidneys  and  other  organs. 

The  following  is.  it  seems  to  me.  a  plausible  explanation  of 
this  case  : 

For  some  unknown  reason  a  subperiosteal  abscess  formed 
above  the  right  eyebrow,  rendering  the  diagnosis  uncertain 
during  the  first  three  or  four  days. 

The  resection  of  the  anterior  part  of  the  middle  turbinate  had 
nothing  to  do  with  the  fatal  result. 

While  microscopic  examination  does  not  enable  us  to  prove 
any  association  between  the  external  purulent  focus  and  the 
obliteration  of  the  superior  longitudinal  sinus,  it  is  quite  prob- 
able that  a  microscopic  examination  would  have  shown  a  puru- 
lent thrombosis  of  one  of  the  communicating  Iwne  veins,  the 
so-called  emissary  veins. 

As  to  the  extension  of  the  thromkisis  to  the  left  lateral  sinus, 
it  is  to  be  supposed  that  there  was  a  wide  and  direct  continuity 
between  these  two  blood  vessels. 
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If  we  ask  what  indications  the  lumbar  puncture  could  give 
us,  it  is  to  be  noted  there  was  a  positive  and  undoubted  change 
in  the  lumbar  fluid. 

At  the  same  time  examination  of  the  fundus  of  the  eyes  re- 
vealed a  distinct  difference  between  the  two  optic  papillae — the 
greater  alterations  being  found  on  the  same  side  as  the  lateral 
sinus  thrombosis. 

On  the  other  hand,  the  fever  was  quite  continuous,  not  at  all 
remittent,  as  commonly  happens  in  cases  of  jugular  thrombosis. 

Finally,  it  is  to  be  considered  that  no  paralysis  being  present, 
there  were  no  focal  localizing  symptoms,  consequently  no  indi- 
cations for  operating  on  the  skull.     Thus  my  conclusions  are: 

1.  A  genuine  thrombosis  of  the  longitudinal  sinus  may  occur 
without  any  extension  of  a  septic  infection  from  the  nose. 

2.  Epistaxis  may  be  entirely  absent  as  a  principal  sign  of  the 
thrombosis. 

3.  The  anatomic  reason  for-  the  more  frequent  extension  of 
the  thrombosis  of  the  superior  longitudinal  sinus  is  the  broad 
and  direct  communication  between  these  two  blood  vessels, 
found  in  the  majority  of  instances,  while  the  straight  opens 
rather  directly  into  the  right  lateral  sinus. 

4.  A  preliminary  exploration  of  the  frontal  sinus  is  to  be 
performed  for  the  same  purpose  as  exploratory  laparotomy  in 
abdominal  cases. 


XCII. 

INTERCRICO-THYROID   TRACHEOTOMY   AND   DE- 
CANULATION.* 

By  Prof.  E.  J.  Moure, 

EDITOR  0I-"   REVUE   HEBDO.M ADAIRE  DE   EARYNGOLOGIE,   d'oTOLOGIE 
ET  DE    RHINOI.OGIE, 

BOURDEAUX. 

Several  years  ago  (August,  1000).  I  addressed  the  Paris 
Academy  of  Medicine  upon  the  difficulty  of  decanulating  in- 
fants and  children  whose  air  passages  had  been  opened  in  the 
intercrico-thyroid  space  and  the  canula  left  in  place  several 
weeks  or  months. 

Since  that  time  I  have  had  occasion  to  observe  numerous 
cases  which  corroborate  the  opinion  I  then  expressed  as  to  the 
causes  of  these  laryngeal  stenoses. 

If  we  consider  the  very  small  space  presented  by  the  inter- 
crico-thyroid region  in  the  infant  and  child,  we  easily  recog- 
nize that  it  is  impossible  to  place  a  canula  here  without  cutting 
the  cricoid.  Further,  I  have  seen  practitioners  impelled  by 
the  grave  asphyxia  of  their  patients,  open  the  thyroid  as  well  as 
the  intercrico-thyroid  space,  and  consequently  place  the  canula 
partly  within  the  larynx. 

In  these  cases  the  foreign  body  is  situated  immediately  in  the 
subglottic  region,  in  the  neighborhood  of  the  vocal  cords.  As 
a  result  there  is  chronic  swelling  of  the  irritated  part  and  an  in- 
filtration which  of  itself  is  almost  sufficient  to  prevent  the  pas- 
sage of  air  by  way  of  the  larynx.  There  is  actually  a  chronic 
edema  in  a  region  which  cannot  dilate  and  this  as  a  result 
produces  considerable  stenosis. 

If  we  reflect  further,  that  to  instal  the  tracheal  canula  it  is 
necessary  to  spread  open  the  two  plates  of  the  cricoid,  we 
readily  understand  the  effect  upon  the  crico-arytenoid  articula- 
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tions  which  v.duld  ensue  upon  opening-  such  an  important  carti- 
lage, and  one  which  sustains  the  articulations  active  in  breath- 
ing. 

The  almost  complete  immobilization  of  the  arytenoids  be- 
hind, by  spreading  the  cricoid  ring  and  the  subglottic  infiltra- 
tion previously  mentioned  are  two  factors  which  combine  to 
produce  a  laryngeal  stenosis,  temporary  at  first,  then  permanent, 
or  in  any  event  a  very  grave  one,  if  children  are  not  quickly 
decanulated  before  there  is  rigidity  or  ankylosis  of  the  articu- 
lations which  then  no  longer  functionate,  so  to  speak. 

This  also  explains  the  socalled  spasms  of  the  larynx  which 
attend  some  decanulations  in  patients  having  flexible  cartilages, 
tracheotomized  in  the  intercrico-thyroid  region. 

I  have  very  often  seen  this  phenomenon  even  in  adults,  in 
conditions  above  mentioned.  It  is  the  rule  in  children,  so  to 
speak. 

The  therapeutic  conclusions  from  this  way  of  looking  at  it  are 
readily  deduced . 

If  for  any  reason  whatever  an  intercrico-thyroid  tracheotomy 
has  been  done  upon  an  infant  or  child,  the  canula  must  be  re- 
moved as  soon  as  possible  to  avoid  the  glottic  and  subglottic 
laryngeal  stenosis  which  follows  the  prolonged  stay  of  a  for- 
eign body. 

In  cases  where  laryngeal  stenosis  has  already  supervened, 
the  patients  are  not  to  be  treated  at  all  by  dilatation,  for  such 
intemperate  maneuvers  only  irritate  the  inflamed  region.  They 
also  have  the  grave  inconvenience  of  producing  cicatricial  syne- 
chic-e  which  are  now  serious,  for  these  permanently  obstruct  the 
larynx  by  creating  an  incurable  tubular  narrowing,  thus  con- 
demning the  patient  to  wear  a  canula  always  thereafter. 

As  Schmiegelow  said  several  years  ago,  and  as  I  myself  ad- 
vised about  the  same  time,  the  first  duty  of  the  surgeon  should 
be  to  place  the  canula  in  the  trachea  below  the  point  where  it 
had  been,  taking  care  to  leave  a  ring  of  healthv  tissue  between 
the  two  incisions,  to  avoid  the  tube  slipping  up  into  its  former 
situation. 

This  done  and  the  respiration  being  assured,  we  wait  pa- 
tiently for  time  to  do  its  work,  for  the  infiltration  to  be  slowly 
absorbed,  and  for  the  arytenoids  to  resume  their  function,  if  not 
normally  at  least  sufficiently  to  assure  the  free  entry  of  air  into 
the  uper  passages. 
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At  this  period,  after  being  sure  of  permeability  of  the  larynx 
by  direct  examination,  we  may  decanulate  the  child,  but  not 
without  first  habituating  it  for  some  weeks  or  months  to  natu- 
ral breathing  by  closing  the  canula. 

I  will  not  multiply  the  observations  which  support  this  view, 
I  will  content  myself  with  saying  that  every  time  I  have  seen 
infantile  laryngeal  stenosis  it  was  produced  by  a  tracheotomy 
too  high  up  and  in  the  course  of  which  the  cricoid  had  been 
divided. 

In  the  cases  which  I  have  had  to  treat  I  have  done  more  by 
patience  and  displacement  of  the  tube  than  by  the  dilatation 
which  these  young  subjects  had  undergone,  a  dilatation  which 
was  usually  ineffective  and  sometimes  even  harmful  by  reason 
of  the  ulcerations  and  cicatricial  synechise  which  it  occasioned. 

To  sum  up :  Intercrico-thyroid  tracheotomy  constitutes  in 
general  a  bad  operation  for  patients  with  flexible  cartilages. 

It  should  be  reserved  for  urgent  cases,  in  which  it  is  certain 
that  the  canula  will  not  be  left  in  too  long,  or  for  adults  with 
dilator  paralysis  or  even  aneurysm,  in  whom  it  is  a  matter  of 
putting  in  a  permanent  canula  which  will  never  be  taken  out, 
such  as  we  unforunately  meet  with  in  practice,  in  tabetics  or 
others  attacked  with  bilateral  paralysis  of  the  vocal  cords. 

The  intercrico-thyroid  is  a  tempting  operation  for  it  is  easier 
to  perform  than  a  true  tracheotomy,  but  it  must  be  admitted 
that  the  latter  is  not  very  difficult  in  infants  or  children,  and  that 
in  adults  there  is  usually  time  to  intervene  before  asphyxia  sets 
in. 

An  important  point,  to  avoid  cutting  the  cricoid,  is  to  take 
the  latter  as  a  landmark  and  as  the  upper  limit  of  the  cutaneous 
incision. 


XCIII. 

NOVEL  METHOD  OF  TREATMENT  OF  SYNECHIA 
OF  THE  PHARYNX. 

r.v   Edward  J.   Bernstein,   M.   D., 

KALAMAZOO,    MICH. 

The  treatment  of  cases  of  more  or  less  total  synechia  of  the 
pharynx  has  always  been  of  g~reat  concern  since  attention  was 
first  directed  to  it.  Most  men  .2:ive  up  in  despair  and  those 
cases  which  are  fought  out  to  a  successful  issue  must  each  be 
taken  as  a  law  unto  itself. 

Nearly  every  rhinologist  has  tried  some  new  trick  and 
nearly  all  accord  more  failures  than  successes. 

In  the  mechanical  treatment  of  this  case  I  believe  I  have 
something  novel  to  oflFer,  inasmuch  as  I  have  seen  no  reference 
to  such  and  no  one  to  whom  I  have  written  seems  to  have  at- 
tempted it. 

The  case  is  as  follows :  Bert  F.  was  sent  me  by  Dr.  John  B. 
Jackson  with  this  history :  at  the  age  of  9  (3  years  ago),  he  was 
taken  with  an  attack  of  diphtheria  in  which  the  whole  soft 
palate  and  pharynx  became  involved  in  an  ulcerative  process. 
There  was  also  ulceration  present  in  larynx.  As  a  result  of 
this,  the  anterior  and  posterior  pillars  of  the  fauces,  together 
with  the  soft  palate  were  glued  into  one  solid  mass  to  the  pos- 
terior wall  of  the  pharynx,  except  for  a  minute  point  in  the 
median  line,  through  which  I  could  pass  a  very  fine  sound. 

In  the  larynx,  nothing  normal  remained  but  the  epiglottis 
and  the  anterior  two-thirds  of  the  left  vocal  cord :  the  rest  was 
taken  up  by  huge  masses  of  new  growth.  It  was  marvelous 
how  the  little  fellow  managed  to  breathe  at  all  through  sq 
small  an  opening.  His  voice  was  entirely  gone.  As  a  result 
of  his  total  synechia  in  the  pharynx  and  a  subsequent  attack  "of 
la  grippe,  and  the  blocking  up  of  the  nasal  secretions,  there 
appeared  an  otitis  media  suppurativa  chronica  with  necrosis  of 
the  mastoid  and  polyps  in  the  middle  ear,  all  of  which  I 
demonstrated    to    several    colleagues. 
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Cultures  taken  from  the  ear  showed  staphylococci  albi  and 
aurei,  but  no  streptococci  nor  other  organisms. 

He  came  to  me  a  pale,  cadaveric  looking,  undersized  boy  of 
twelve,  with  constant  dyspnea— mouth  always  open  and  with  a 
most  offensive  smelling  ear. 

After  reviewing  my  own  lack  of  successes,  and  looking  over 
the  devices  suggested  by  other  operators  to  overcome  the 
synechia,  I  decided  to  try  the  expedient  suggested  to  me  by 
Dr  Fletcher  Ingalls,  that  of  attempting  to  pass  a  thread 
through  the  scar  tissue  between  the  mouth  and  the  nasopharynx. 
This  I  found  to  be  unfeasible,  owing  to  the  ivory  like  dense- 
ness  of  the  scars  and  to  the  further  fact  that,  when  I  did  finally 
succeed  in  passing  one  thread  through  and  tying  it  in  a  loose 
knot,  instead  of  sbwly  working  its  way  through  and  the  open- 
ing becoming  epidermicized,  as  is  the  scope  of  this  procedure, 
the  resisting  power  of  this  structure  was  so  poor  that  it  tore 
through  in  a  few  days  and  the  opening  healed  up  almost  as 
fast  as  it  formed. 

I  then  decided  to  punch  out  a  lage  mass  from  one  side  with 
the  punch-forceps  used  for  tonsillectomy.  I  obtained  a  large 
hole  thus  and  in  attempting  to  repeat  the  procedure  on  the 
other  side,  a  few  davs  later  (under  ether  anesthesia)  the  boy 
suddenly  became  cvanosed  and  stopped  breathmg,  owmg  no 
doubt  to  the  irritating  influence  of  the  ether  down  his  already 
nearly  occluded  windpipe,  and  a  rapid  tracheotomy  was  neces- 
sary.' I  had  fortunately  provided  myself  with  a  tracheotomy 
tube.  We  were  thus  able  to  restore  the  boy,  who  appeared  to 
be  dead.  In  a  few  weeks  we  were  again  able  to  operate  on 
him  and  this  time  a  very  large  opening  was  made  from  the 
mouth  to  the  nasopharynx. 

The  problem  of  how  to  prevent  closure  presented  itself.  After 
much  experimenting,  I  finally  determined  to  have  the  dentist 
make  a  plate  which  would  fasten  on  his  last  molar  teeth  on  the 
side  and  his  incisor  teeth  in  front,  which  plate,  fitting  like  that 
for  a  set  of  artificial  teeth,  should  carry  on  its  posterior  border 
an  inverted  "U"  shaped  plate— very  similar  to  the  blade  of  the 
Gottstein  curette— whose  function  it  was  to  keep  open  this 
aperture.  We  found  this  shape  best,  as  it  left  the  soft  palate 
free  and  thus  did  awav  with  the  irritation  of  a  foreign  body  on 
this  structure.  The  boy  wore  this,  after  a  very  short  trial  with 
perfect  comfort  and  it  did  the  work  admirably.    I  am  indebted 
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for  the  execution  of  this  device  to  the  ingenuity  of  my  dentist 
friend,  Dr.  A.  Chisolm  of  this  city. 

As  a  result  of  our  ether  anesthesia,  he  sustained  a  severe 
tracheitis :  it  was  while  waiting  for  this  to  subside  sufficiently 
to  enable  us  to  do  a  radical  mastoid  operation,  as  the  next  step 
in  the  series  of  operations  that  we  had  planned,  that  his  trache- 
otomy tube  became  suddenly  clogged  up  and  before  help 
could  be  summoned,  he  choked  to  death. 

At  the  post-mortem,  no  evidence  of  tuberculosis  could  be 
found,  though  every  organ  was  subjected  to  microscopic  in- 
vestigation. Aside  from  the  condition  of  the  larynx,  which 
was  a  pathologic  curiosity,  nothing  but  a  few  broken  down 
mediastinal  glands  were  found,-  no  giant  cells  or  tubercles  could 
be  made  out. 

Through  the  thorax  I  was  able  to  take  out  the  entire  larynx, 
and  through  a  linear  incision  away  behind  the  hair  line,  I  was 
enabled  to  get  out  the  entire  temporal  bone. 

A  full  pathologic  report  of  the  larynx  and  mastoid  will 
follow  as  soon  as  I  can  decalcify  the  temporal  bone  and  cut  it. 
This  part  will  be  quite  interesting,  as  it  contains  a  large  aural 
polyp  in  situ,  as  it  is  rather  rare  to  obtain  a  specimen  in  which 
such  were  demonstrable  in  vivo. 


XCIV. 

A  NEW  SELF-RETAINING  NASAL  SPECULUM. 

By  John  H.  Allkn,  M.  D., 

portland,  me. 

The  self-retaining  nasal  speculum  illustrated  herein,  was  de- 
vised by  the  writer  about  two  years  ago,  to  facilitate  the  per- 
formance of  submucous  resection  operations  upon  the  nasal 
septum,  and  has  been  found  so  useful  in'  the  hands  of  the 
writer  and  others,  that  notwithstanding  the  long  list  of  similar 
instruments  already  to  be  had,  he  feels  justified  in  calling  to 
it  the  attention  of  those  interested  in  nasal  surgery. 

The  resection,  or  so-called  "window  operation"  calls  for  a 
greater  delicacy  of  technic  than  any  intranasal  procedure 
has  heretofore  demanded.  Done  by  the  aid  of  cocain  and  ad- 
renalin with  a  practically  bloodless  field,  every  step  is  accom- 
panied by  careful  scrutiny  and  should  be  accomplished  with 
precision,  and  for  this  reason  it  is  important  that  the  most 
favorable  conditions  for  illumination  should  be  obtained.  As 
good  illumination  is  indispensable,  and  as  it  is  highly 
desirable  at  certain  stages  of  the  operation  to  have 
the  free  use  of  both  hands,  a  speculum  which  will 
distend  the  anterior  nasal  opening  to  the  greatest  extent 
compatible  with  the  comfort  of  the  patient  and  at  the  same  time 
be  self-retaining,  becomes  a  valuable  addition  to  the  armamen- 
tarium. This  is  true  even  when  it  is  possible  to  obtain  the 
services  of  a  trained  assistant,  for  even  the  most  efficient  assist- 
ant, while  holding  the  speculum,  will  at  times  obstruct  the  light 
or  interfere  with  the  movements  of  the  operator. 

In  spite  of  the  fact,  however,  that  the  pages  of  a  single  in- 
strument catalog  picture  no  fewer  than  thirty  difFerent  spec- 
ula of  the  self-retaining  type,  it  was  found  impossible  to  ob- 
tain a  speculum  capable  of  distending  and  holding  the  anterior 
nares  in  such  a  position  as  to  permit  of  adequate  illumination 
of  the  nasal  cavity.  In  order  to  bring  into  view  the  floor  of 
the  nasal  chamber  together  with  the  inferior  i)ortion  of  the 
septum  and  the  lower  turbinates,  it  is  necessary  that  the  tip 
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of  the  nose  shall  be  thrown  upward  until  the  aperture  becomes 
nearly  vertical.  This  is  accomplished  by  the  ordinary  bivalve 
speculum,  held  in  the  hand,  but  no  self- retaining  speculum 
could  be  found  which  would  automatically  elevate  the  tip  of 
the  nose.  On  the  contrary,  such  specula  either  leave  the  nasal 
orifice  in  its  normal,  nearly  horizontal  position,  or  by  their 
weight  tend  to  drag  the  soft  parts  still  further  downward.  In 
this  position,  even  if  the  tissues  of  the  vestibule  are  dilated  to 
their  extreme  limit,  it  is  impossible  to  see  into  the  nose  except 
by  throwing  the  patient's  head  far  backward,  and  then  the 
structures  in  the  upper  part  of  the  fossa,  only,  are  brought  into 
view. 


f\=J 
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The  present  instrument  differs  radically  from  other  self-re- 
taining specula,  already  on  the  market,  and  which  for  the  most 
part  satisfactorily  retain  their  position  and  keep  the  naris  open, 
in  that  it  thus  maintains  a  vertical  position  of  the  aperture. 
This  is  accomplished,  as  will  be  seen  from  the  cut,  by  means 
of  a  long  tail  or  extension  downward  from  the  lower  blade, 
which  bears  upon  the  lips  and  by  this  leverage  holds  the  soft 
parts  in  the  position  most  favorable  for  illumination  and  in- 
spection. 
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The  instrliment  is  simple  in  construction,  retains  its  place 
satisfactorily  and  without  undue  discomfort  to  the  patient,  and 
holds  the  opening  in  such  a  position  that  a  full  and  adequate 
view  of  all  parts  of  the  septum  may  be  obtained  without  chang- 


ing its  position.  Its  tension  ukiV  be  varied  tn  make  it  fit  large 
or  small  openings  by  merely  exerting  torsion  in  one  direction 
or  the  other,  upon  the  spring  wire  of  which  it  is  constructed. 
The  nose-clips  or  blades,  being  of  wire,  are  lighter  and  less  ob- 
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structive  than  those  of  solid  construction,  and  while  it  is  true 
tliey  do  not  press  \ibrissae  out  of  the  way.  as  do  solid  blades, 
this  is  not  material  in  operative  work,  since  the  vibrissae  should 
be  cut  a\\-ay  at  the  outset. 

The  speculum  is  made  in  rig^hts  and  lefts. 

Note. — I  am  indebted  to  Dr.  Da\'id  HeflFerman  for  a  sug;- 
gestion  in  reg-ard  to  the  shape  of  the  nose-clips,  which  im- 
provement is  incorporated  in  the  present  model. 
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Frontal  sinus  operation,  Killian's, 
Foster,   181. 

Frontal  sinus,  suppuration,  con- 
servative treatment,  cassel- 
berry,    188. 

Furuncles,  radical  operation  for 
clironic  middle  ear  suppura- 
tion and  multiple,  etc.,  Has- 
kin,    100. 

GASTROSCOPY,  Jackson,   783. 
Gerber's      otologic     report,      1904, 

Magnus,   357. 
Gouty    patient,    violent     epistaxis 

in,   Triflletti,   1123. 

Halle  Ear  Clinic,  report  1904- 
1905,  Grunert  and  Dallman, 
363. 

Hay  fever,  treatment,  Koster, 
594. 

Hammer  extraction  technic  and 
indication,   Neumann. 

Headache  due  to  nevoid  changes 
of  middle  turbinal,  Wingrave, 
1012. 

Hearing  functional  examination 
by  tuning  forks,  Bezold,   602. 

Hearing,  objective  tests.  Ost- 
mann,  168. 

Hearing  test  by  new  phonometer, 
Lucae,    376. 

Hemiplegia  complicating  mas- 
toid operation,  Harland,   169. 

Hemorrhage  from  one  tonsil  be- 
fore menstruation,  "Wunsch, 
3R6. 

Herpes  zoster  auris.  Vail,  434. 

Herpes  zoster  secondary  to  ear 
disease,  Meyes,  364. 

Hoarseness,  malign  nature,  Jack- 
son,  193. 

Hygiene,  mental  and  moral  and 
mouth-breathing.   Harris.    240. 

Hyperkeratosis  tonsils,  etiology, 
Wood.   101.'). 

Hysterical  deafness,  Thanisch, 
375. 

Intracranial  complications,  leu- 
cocyte count,   Suckstoff,   600. 

Intracranial  complications  of 
suppurative  ear  diseases,  diag- 
nosis.  Barnhill,   368. 

Intracranial  lesions  as  sequelae 
of  clironic  purulent  otitis  me- 
dia. Starr.    14  8. 

Intracranial  operations.  Cott,  140. 

Intralaryngeal  operation  In  tu- 
berculosis,   larynx.    Welty.  233. 

JI'GT'LAR,  ligation,  in  seven 
r-.nses  of  lateral  sinus  throm- 
Ijosis,    Crockett,    l."if>. 

Jugular,  resection  in  sinus  throm- 
bosis,   Ellis.    453. 

Jugular  thrombophlebitis,  Del- 
saux.    1149.    Laurens,    178. 

Jugular  thrombosis,  Richards, 
156. 


Jugular  thrombosis,  symptoms 
and  treatment,  Kennon,   601. 

Jugular  vein,  circulatory  disturb- 
ances following  ligation,  Ea- 
gleton,    598. 

Jugular  vein  infection  of  otitic 
origin  without  mastoid  in- 
volvement,   Richards,    170. 

Jugular  vein  ligation  and  exci- 
sion for  sepsis  following  par- 
tial turbinectomy.  Knight  and 
McKernon, 

Jugular  vein,  ligation  and  resec- 
tion,   McKernon,    161. 

KELOID   tumors,   Webster,   110. 
Keratosis   laryngis   circumscripta, 
Henkes,    395. 

LABYRINTH,  blood  vessel  com- 
munication,   Shambaugh,    170. 

Labyrinth,  diagnosis  and  treat- 
ment, suppuration,  v.  Stein, 
174. 

Labyrinth,  suppuration,  Klug,  180. 

Labyrinth,  surgery,  Bourguet, 
177. 

Labyrinthine  fistula  complicat- 
ing acute  middle  ear  suppura- 
tion.   Hasting,    368. 

Labyrinthine  suppuration  and 
cerebellar  abscess,  difEerential 
diagnosis,   Neuman,    362. 

Labyrinth    syphilis,    Behm,    374. 

Lamp  for  diaphanoscopy,  Lom- 
bard. 

Laryngeal  crisis  of  tabes,  san- 
tonin   in.   Collet,   196. 

Lar.vngeal  disturbances  produced 
by  voice  use,  Casselberry,  902. 

Laryngeal  membrane,  congenital, 
Zalewski,    393. 

Laryngeal  phlegmon,  Pierce, 
1029. 

Ijaryngeal  stridor,  congenital, 
Turner.    807. 

Laryngeal    tumors,    Meyes.    396. 

Laryngectomy,  total,  Cauzard, 
195. 

Larvngectomv  vs.  thyrotoray, 
Jackson.    193. 

Laryngis  circumscripta,  kerato- 
sis.   Henkes.    395. 

Laryngitis  and  pharyngitis,  dif- 
fuse   hyperplastic,    Kelly,    929. 

Laryngology,  early  history  in 
America,   Harris,   878. 

I^arynx.  bacteria  in.  Franken- 
berger.    195. 

Larynx  cancer,  diagnosis  and  In- 
dications for  treatment,  Mac- 
kenzie,  61. 

Larynx,  carcinoma,  operation 
and  specimen,  Richardson, 
1054. 

L.arynx.  multiple  recurring  papil- 
lomata.    Richardson.    1104. 

Larvnx  tuberculosis.  Intralaryn- 
g.'.il    operation.    Welty.    233. 

Larvnx  papilloma  In  children, 
Clark.    194. 

I,:it<ral  sinus,  disadvantages  of 
ilrv  g:iuz<'  dressing  after  op- 
eration septic  thrombosis. 
(iiffor.!.    17!) 
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Lateral  sinus,  tlirombosis.  Crock- 
ett.   159.    Richards.    156. 

Leucocyte  count  in  inflammatory 
diseases  ear,  temporal  bone 
and  intracranial  complica- 
tions,   Suckstorff.    600. 

Lipoma    esophag-us.    Kan,    400. 

Lupus  and  tuberculosis,  legitima- 
cy  of  distinction  in  upper  air 
passages,    Escat,    199. 

Lupus    nasal    cavity.    Myg-ind,    376. 

Lymph  apparatus  external  and 
middle   ear,   Most.    362. 

Lymphoid  tissue  of  throat,  ma- 
lignant  disease,   Goodale,   949. 


M.VLIGXANT  disease  lymphoid 
tissues  throat,  differential  di- 
agnosis.   Goodale,    949. 

Malignant  disease  tongue.  Brvan, 
9.">7. 

Manubrium  in  normal  drum,  po- 
sition.  Brunzlow,   175. 

Mastoid  antrum,  fibro-chondro- 
osteoma,   Smitli.   21S. 

Mastoid  cases,  simple  method 
dressing,    Mahu,    179. 

Mastoid  cells.  sinus  prolapse 
simulated  by  isolated  caries, 
Beyer,   375. 

Mastoid,  indication  for  operating 
in  acute  suppurative  otitis 
media,    Herman.    171. 

Mastoid  operation  for  clironic 
middle  ear  suppuration  and 
multiple  furuncles.  Haskln, 
100. 

Mastoid  operation.  hemiplegia 
complication.    Harland,    169. 

Mastoid  operation,  sequester, 
Wagner,    258. 

Mastoid  operation,  some  displeas- 
ing  results,   Stucky.   172. 

Mastoid  operation,  use  of  burr, 
Barkan,    89. 

Mastoid  surgery,  modified  blood 
clot.    Bryant,     489. 

Mastoidectomy,  report  two  cases, 
McKernon,    161. 

Mastoiditis  associated  with  acute 
suppurative  otitis  media,  in- 
dications for  operation,  Har- 
dle.    221. 

Mastoiditis  causing  probable  in- 
flammation of  basis  cranii, 
Braat,    352. 

Mastoiditis  complicated  with  ex- 
tradural abscess  without  dis- 
charge from  meatus,  Iglauer, 
117. 

Mastoiditis,  contribution  to  path- 
ologic  anatomy.   Lombard,   179. 

Mastoiditis  following  partial  tur- 
binectomy.  Knight  and  Mc- 
Kernon,   163. 

Mastoiditis  in  infants,  Oppen- 
heimer.    177. 

Mastoiditis,  indications  for  op- 
erating in  acute,  Kerrlson, 
127. 

Mastoiditis,  indications  for  oper- 
ating.   Kerrlson,    151. 

Mastoiditis  with  cerebral  symp- 
toms in  course  puerperal  in- 
fection.   Massier.    ISO. 


Mastoiditis  with  epidural  compli- 
cations, operative  technic  and 
after-treatment.     Bryant.     369. 

Mastoiditis  with  extensive  in- 
volvement of  zygomatic  cells, 
Brandegee,     174. 

Maxilla  necrosis  from  phosphor- 
us   poisoning.    Ro.y,    1S9. 

Maxilla,  superior  osteomyelitis, 
Lubet-Barbon    and    Furet. 

Maxillary  sinus,  empymea,  Lubet- 
Barbon  and  Furet,  189,  Mahu 
184. 

Meatus  external  acquired  atresia 
Leidler,    375. 

Meningitis,  case  acute,  operation, 
recovery.   Crockett,   165. 

Meningitis  resulting  from  pano- 
litis.    Dixon,    160. 

Meningitis  cerebrospinalis,  ear 
complications,    Colles,    172. 

Meningitis  following  subperios- 
teal abscess  of  forehead,  Del- 
saux.    1149. 

Meningitis  of  otitic  origin,  surgi- 
cal   treatment,    .\lexander.  354. 

Meningitis,  peculiar  ear  symp- 
toms.   Roberts,    465. 

Meningitis,  nost-operative.  Har- 
ris.   4S3.    Zeroni.    355. 

Meningitis    serous.    Knapp,    360. 

Meniiigo-enceplialitis  of  otitic 
origin.    Stenger.    364. 

Meningo-encephalitis  of  otitic 
genie.   Stenger.   376. 

Menstruation  preceded  by  hemor- 
rhage from  one  tonsil, Wunsch, 
3S6. 

Menstruation,  vicarious,  otitis  in- 
terna sinistra  hemorrhagica, 
Amberg,    597. 

Middle  ear,  actinomycosis.  Beck, 
103. 

Middle  ear  affection  with  trige- 
minus   neuralgia,    Sikkel,    365. 

Middle  ear  auscultation,  UfCen- 
orde.    367. 

Middle  ear  opened  in  purulent 
sinus  thrombosis  with  preser- 
vation   of   ossicles,    Braat,    350. 

Middle  ear  suppuration  as  etio- 
logic  factor  in  Vetropliaryn- 
gcal   abscess.   Holmes,    848. 

Middle  ear  suppuration  chronic, 
radical    operation.    Haskin,  100. 

Middle  ear  suppuration  compli- 
cated by  labyrinthine  nstula 
and  paralvsis  abducens  nerve. 
Hasting,    368. 

Middle  ear  suppuration,  prevent- 
ing acute  from  becoming 
chronic.    Milligan.    164. 

Mirrors  for  endolaryngoscopy, 
Kuile.    392. 

Mouth-breathing  in  relation  to 
mental  and  moral  hygiene, 
Harris,    240. 

Mouth  cancer.  Lotrop  and  Scan- 
nell.    189. 

Mut>ller's  vertical  nasal  cut,  Seitz, 
125. 


X.\SAL    auscultation    ear    during 

catheterization,    Laval,    371. 
Nasal    cavity    lupus.    Mygind.    376. 
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Nasal  cut,  Mueller's  vertical, 
Seitz,   125. 

Nasal  fossae  affections,  adenop- 
athy   in,    Gelle,    188. 

Nasal  fossae  of  vertebrates,  mor- 
phology and  embryology, 
Dieulafe    (Loeb),   1,   267,   513. 

Nasal  obstruction  causing  deaf- 
ness,   Trowbridge,    261. 

Nasal   operations,   Baratoux.    1140. 

Nasal  origin  of  ocular  symptoms, 
Hasting,    420. 

Nasal  passages,  removal  of  ade- 
noids by  new  method.  Freer, 
911. 

Nasal  sarcoma,  report  results  op- 
eration.    Price-Brown,     1108. 

Nasal  septum,  deflection  in  chil- 
dren.   Bliss,    187. 

Nasal  septum  deviation,  submu- 
cous   resection,    Hurd,    188. 

Nasal  septum,  how  far  are  its 
abnormalities  responsible  for 
malfunction    nose,    Swain,    968. 

Nasal  septum,  submucous  resec- 
tion open  method,  Rhodes, 
1077. 

Nasal  sinuses,  operations,  "Wright, 
184. 

Nasal  speculum,  self-retaining, 
Allen,    1159. 

Nasal    tumor,    Boon,    379. 

Nasopharynx  and  throat  in  the 
deafmute,    Love,    1009. 

Nasopharynx  sarcoma,  adrenalin 
injection,   Rhodes,   444. 

Neuritis,  retrobulbar  of  nasal  or- 
igin.   Hasting.    420. 

Nevoid  changes  middle  turbinal 
body  causing  persistent  head- 
ache,   Wingrave,    1012. 

Nose,  accessory  cavities,  function, 
Ingersoll.    757. 

Nose,  accessory  cavities,  study 
by  topographic  projections, 
Loeb,    697. 

Nose  and  nasal  fossae,  lymphat- 
ics,   Andre,    186. 

Nose  and  throat  operation  hemor- 
rhage,  Mayer,   198. 

Nose  diseases  in  Goettingen  Clin- 
ic.   1903-1904,    Buerkner.    372. 

Nose,  foreign  body  in  syphilitic, 
Kan,    385. 

Nose  in  treatment  so-called  scrof- 
ulous diseases  of  eye,  Ziem, 
1127. 

Nose  malformation,  how  far  are 
abnormalities  of  nasal  septum 
responsible,    Swain,    968. 

Nose,  multiple  suppuration  ra- 
tional  treatment,    Delsaux,  380. 

Nose  operations,  cucaln  lactate 
as    anesthetic,    Harris,    198. 

Nose,  permanence  in  shape  ob- 
tained bv  injection  of  paraf- 
fin,   Downie,    1088. 

Nose,  prlmarv  syphilitic  Infec- 
tion, Campbell,  226. 

Nose,  sarcoma,  spontaneous  dis- 
appearance.  Levy,    828. 


OCULAR  symptom  In  affection  of 
accessory   sinuses.    Posey,    381. 


Operations,   nasal,    Baratoux,  1145. 

Orientation,  statolithic  appara- 
tus, value,  Alexander  and  Bara- 
ny.    374. 

Ossicles  preserved  in  opening 
middle  ear  in  purulent  sinus 
thrombosis,    Braat,    350. 

Ossiculectomy  under  local  anes- 
thesia.   Ballin,    176. 

Osteoma  of  ethmoid,  de  Stella, 
382. 

Osteomyelitis  of  superior  maxil- 
la with  ethmoiditis  and  empy- 
ema of  sinus,  Lubet-Barbon 
and    Furet. 

Otitic  origin,  abscess  temporo- 
sphenoidal    lobe,    Kyle,    229. 

Otitic  origin,  cerebral  abscess. 
Hasting.    153. 

Otitic  origin,  meningo-encephali- 
ti.s.    Stenger,    364. 

Otitic  origin,  recurring  and  al- 
ternating facial  palsy,  Lan- 
nois,    176. 

Otitic  origin  meningitis,  surgical 
treatment.    Alexander,    354. 

Otitic  ori^n  thrombophlebitis 
jugular    bulb.    I^aurens,    178. 

Otitis,  acute,  following  partial 
turbinectomy.  Knight  and  Mc- 
Kernon,    163. 

Otitis,  aspiration  tympanic  cavi- 
ty,   Friedenberg.    510. 

Otitis,  pneumococcic,  contribution 
to   knowledge,   Dallman,   371. 

Otitis  grippalis  acuta  and  enceph- 
alitis,   Gerber,    375. 

Otitis  interna  sinistra  hemor- 
rhagica, vicarious  menstrua- 
tion.   Amberg,    597. 

Otitis  media,  acute  perforative 
disturbance  of  function  in, 
Ostmann,    158. 

Otitis  media,  acute  suppurative 
indication  for  opening  mas- 
toid,   Heiman,    171. 

Otitis  media,  associated  with 
mastoiditis,  indications  for 
operation,    Hardie.    221. 

Otitis  media,  chronic  purulent, 
followed  by  intracranial  le- 
sion,   Starr,    148. 

Otitis  media,  chronic  purulent, 
radical  operation.  Knapp,  360, 
Dench.     409,     Smith.     401. 

Otitis  media  complicated  by  In- 
fective arthritis.  Eagleton,  177. 

Otitis  media,  suppurative,  ossicu- 
lectomy,   B.illin,    176. 

Otogenic  meningoencephalitis,  se- 
rosa.   Stenger,    376. 

Otogenous        cerebral  abscess 

healed  bv  operation,  Myglnd, 
371. 

Otogenous  cerebral  abscess,  op- 
eration and  nfter-'treatmeint, 
Kn.ipp,   177. 

Otologic  report  Prof.  Gerber, 
1904.    Magnus,     3.i7. 

Otologists,  diagnosis  syphilis  by, 
Rozlor.    ISO. 

Otnmycosps    assoflated.    Bar,    178. 

Otosclerosis,    Moller,    178. 

Otosclerosis,  tre.itment  by  means 
n(    pl)(isphoru.«.    Pugar,    870. 
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PALATE,   hemiplegia,  Cornet,  179. 

Palsy  and  scrum  injection  post- 
diphtheritic,  de   Stella.    399. 

Panotitis  resulting-  in  meningitis, 
Dixon,   160. 

Papilloma  of  larvnx  in  children, 
Clark,    194. 

Papilloma  larynx,  multiple  re- 
curring,   Richardson,    1104. 

Paraffin  injection  causing  perma- 
nent improvement  shape  nose, 
Downie,    1088. 

Perichondritis  auricle,  pyocyan- 
eus,   post-operative,  Sarai,   604. 

Perichondritis  following  mastoid 
operation,   Haskin,   100. 

Petrosal  sinus  superior  thrombo- 
sis,  Richards,   156. 

Pharyngeal  syphilis,  Texier  and 
Malherbe,    192. 

Pharyngitis  membranous  non- 
diphtheritic,    etc.,    McCaw,    94. 

Pharyngitis,  diffuse  hyperplastic 
of  congenital  syphilis.  Kelly, 
920. 

Pharynx,   edema,   Schadle,    385. 

Pharynx,  synechia  Bernstein, 
1156. 

Phlegmon,  laryngeal.  Pierce, 
1029. 

Phonometer,  hearing  test,  Lucae, 
376. 

Phosphorus  poisoning,  necrosis 
of   superior  maxilla,    Roy,   189. 

Phosphorus  treatment  of  oto- 
sclerosis,   Sugar,    370. 

Pica,    Schadle,    196. 

Plasma  cells  ifi  aural  polyps, 
Hahn  and  Sacerdote,  374. 

Pneumococcic  otitis,   Dallman,  371. 

Polypi   of  tonsil,   Bonnamour,  192. 

Polyps,  aural,  Hahn  and  Sacer- 
dote,  374. 

Puerperal  infection  causing  dou- 
ble   mastoiditis,    Massler.    180. 

Pyocyaneus,  infection  of  ear, 
Lermoyez,   175. 

Pyoo.vaneus  perichondritis  auri- 
cle,  post-operative,   Saral,   604. 

RADICAL  operation,  followed  by 

peculiar    symptoms,    Cott,    369. 
Radical      operation      for     chronic 

purulent   otitis   media,   results, 

Dench,  409,  Knapp,  599.  Smith, 

401. 
Radiography    In    tracheal    steno- 
sis, Struycken,  397. 
Recurrent      laryngeal      paralysis, 

pathologic      anatomy,      Brock- 

aert,    195. 
Recurrent   nerve  diseases,   cough, 

Ferrerl,    938. 
Reminiscences,   Cutter.   887. 
Rhinitis    atrophicans    simplex    et 

foetldus    seu    ozena,    Sendzlak, 

890. 
Rhinitis,    hypertrophic   and    Intu- 

mescent,    Ingals     and     Frled- 

berg,   73. 
Rhinitis,     non-diphtherltlc     mem- 

branou.s.    etc.,    McCaw,    94. 
Rhino-laryngology,         what         B. 

Fraenkel   has  done   for,   Preu- 

denthal,    609. 


Rhinology      and        chloroforming, 

Tourbel,    189. 
Rhinopharynx,       adenopathy      in, 

Gollo,    18S. 
Rosenmueller.        fossa        atrophy. 

Cornet,   179. 


SADDLE-NOSE,  transplantation 
of  bone  for  relief  of,  Welty, 
384. 

Santonin  in  laryrigeal  crises  of 
tabes.    Collet,    196. 

Sarcoma  nasopharynx,  injection 
adrenalin,    Rhodes,    444. 

Sarcoma  nose,  spontaneous  dis- 
appearance,   Levy,    828. 

Sarciima  nose,  statistical  report, 
Price-Brown,    1108. 

Scrofulous  diseases  eye,  impor- 
tance diseases  nose,  in  so- 
called,    Ziem,    1127. 

Septum,  .submucous  resection,  il- 
lustrated,   Ballenger,    383. 

Septum,  submucous  resection 
nasal,  by  open  method,  Rhodes, 
1077. 

Serum  injections  and  post-diph- 
theritic palsies,  de  Stella.  399. 

Sigmoid  sinus  in  child's  skull, 
course,    Rudloff,    596. 

Sigmoid  sinus  thrombosis,  Rich- 
ards,   156. 

Sigmoid  sinus  thrombosis,  infec- 
tive, Ellis.  4.")3. 

Sigmoid  sinus  thrombosis,  oper- 
ative treatment,  Richards,  150. 

Sigmoid  sinus  thrombosis  of  otit- 
ic origin  without  mastoid  in- 
volvement,   Richards,    170. 

Sinuses  nasal,  general  pathologic 
processes  associated  with  or 
following  inicctions  of,  Kyle, 
775.  ^^ 

Sinuses  nasal,  ocular  symptoms 
affection,    Posey,    381. 

Sinus  prolapse  simulated  by  iso- 
lated caries  terminal  mastoid 
cells,    Beyer,    375. 

Sinus,  thrombophlebitis  lateral, 
Delsaux,    1149. 

Sinus  thrombosis  and  cerebellar 
abscess,    Voss,    171. 

Sinus  thrombosis  and  varieties 
general    Infection,   Knapp.    602. 

Sinus  trombosis  infective,  Kerr- 
ison,   367. 

Sinus  thrombosis  purulenta  with 
opening  of  middle  ear  and 
preservation  ossicles,  Braat. 
360. 

Sinus,  thrombus  superior  longi- 
tudinal, Delsaux,  1149,  Gra- 
denlgo,    372. 

Sinus  thrombosis,  symptoms  and 
treatment,   Kennon,    601. 

Sinus    thrombosis,    McKernon,  161. 

Sinus  thrombosis  with  masked 
symptoms.    Hasting,    369. 

Sinusitis.  maxlllarv  treatment, 
Thoisen,    81. 

Sinusitis.  pseudo-frontal,  etc, 
Delsaux,    1149. 

Skiagraphy  in  diagnosis  frontal 
sinusitis,  Chisholm,   979. 
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Smell,  qualities,  Zwaardemaker, 
868. 

Sound-free  room,  Zwaardemak- 
er,   373. 

Sound  observation  and  photogra- 
phy of  speech,  Struycken,  391. 

Sound  pressure  organ  of  Cortl, 
Zwaardemaker,    361. 

Speculum  nasal,  self-retaining, 
Allen,   1159. 

Speech  sounds,  observation  and 
photography,    Struycken,    391. 

Sphenoidal  sinus,  various  routes 
to,   Laboure,    187. 

Stammering,  illustrating  impor- 
tance early  treatment,  two 
cases,    Hudson-Makuen,    1120. 

Statolithic  apparatus  in  orienta- 
tion, Alexander  and  Barany, 
374. 

Stridor,  congenital  laryngeal. 
Turner,    807. 

Stuttering  among  school  children 
In   Netherlands,   Mulder,    593. 

Submucous  resection  nasal  sep- 
tum by  open  method,  Rhodes, 
1077. 

Submucous  resection  operation 
new  instruments,  Hurd,  188. 

Submucous  resection  septum,  il- 
lustrated, Ballenger,   383. 

Submucous  resection  triangular 
cartilage.  Lake,  963. 

Suboccipital  abscess,  complicated 
by  double  mastoiditis,  Hitz, 
157. 

Synechia  pharynx,  Bernstein, 
1156. 

Syphilis  auditory  nerve,  Rosen- 
stein,   366. 

Syphilis,  buccopharyngeal,  multi- 
ple and  successive  chancres. 
Texier   and  M^herbe,    192. 

Syphilis  diagnos^B^hv  ntologi."=:ts, 
Rozier,   180.     ^ 

Syphilis  hereditaria  tarda  of 
both    labyrinths,    Behm,    374. 

Sypliili.';  of  the  ui>per  air  pas- 
sage unusual  manifestations, 
Semon,  201. 

Syphilitic  infection  of  nose,  pri- 
mary,  Campbell,    226. 

Syphilitic  nose,  foreign  body  Inf 
Kan,    385. 


TABES  crises,  santonin  In  laryn- 
geal.  Collet,   196. 

Temporal  bone  anomalies,  Am- 
berg,    176. 

Temporal  bone,  inflammatory 
diseases  leucocyte  count, 
Suckstorff,    600. 

Temi)oral  bone  of  child.  Hasting, 
253. 

Temporal  bone  of  deaf  mutea, 
Panse,   359. 

Temporal  bone,  sequester,  Wag- 
ner,  258. 

Temporal   lobe  abscess,  Blau,  167. 

Temporo-sphenoldal  lobe,  ab- 
scess of  otitic  origin,  Kyle, 
229. 

Thloslnamln  In  otology  and  rhln- 
ology,   HIrschland,    398. 


Throat,  differential  diagnosis 
certain  malignant  diseases 
lymphoid  tissues,  Goodale,  949. 

Throat  and  nasopharynx  In  the 
deaf    mute.    Love,    109. 

Throat  operations,  eucaln  lac- 
tate as  anesthetic,  Harris, 
198. 

Throat  operations,  hemorrhage, 
Mayer,    198. 

Thrombophlebitis  superior  longi- 
tudinal   sinus,    Delsaux,     1149. 

Thymus  enlargement  causing 
tracheal  stenosis,  Struycken, 
397. 

Thyrotomy  vs.  laryngectomy, 
Jackson,    193. 

Tinnitus  aurium,  capital  opera- 
tion   for   cure,    Bryant,    373. 

Tongue,  malignant  disease  Bry- 
ant,  957. 

Tonsil    bone.    Carter, .  114. 

Tonsil,    chancre,   Joannovich,    192. 

Tonsil,  clinical  anatomy,  Ballen- 
ger,   1057. 

Tonsil,  congenital  fibrolipoma, 
Zolki,    596. 

Tonsil,  gangrene,  Richardson, 
190. 

Tonsil,  hemorrhage  from  one 
before  menstruation,  Wunsch, 
386. 

Tonsil,  hyperkeratosis.  Wood, 
1015. 

Tonsil,  new  instrument  for  re- 
moval with  cold  snare, 
Menkes,    387. 

Tonsil,     polypi,     Bonnamour,     192. 

Tonsil,  submerged,  operation  for 
painless  and  bloodless  remov- 
fil.    Kellogg.    249. 

Tonsillolith,    Struycken,     387. 

Ton.sillotome.     Pynchon,     259. 

Topographic  projection  of  nasal 
accessory    c•a^itips,    Loeb.    697. 

Tracliea,  toreign  bodies,  Coolidge. 
fiS4. 

Trachea,    diseases,    Nevvcomh,  631. 

Trachea,    stenoses.    Simpson,    674. 

Trachea,    tumors,    Theisen,    645. 

Tracheal  stenosis  radiography, 
Struycken,    397. 

Traclieoscopy,    Coolidge,    684. 

Tracheotomy,  ,  Intercrlcothyrold 
and  decanulation,  Moure,  1153 

Transillumination,  sterilizable 

lump,    Lombard,    199. 

Triangular  cartilage,  submucous 
resection,    Lake,    963. 

Trigeminus  neuralgia  with  af- 
fection of  middle  ear,  Sikkel, 
365. 

Tu^erculnsis  and  lupus  In  upper 
air  passages,  legitimacy  of 
distinction,    Escat.    199. 

Tuberculosis,  channels  of  Infec- 
tion,   Gleltsmann,    819. 

Tuberculosi.s  larynx.  Intralaryn- 
goal    operation.    Welty.    23.'^. 

Tuberculosis  upper  nir  pass.iges 
and  ear.  surgical  treatment. 
Levy.    587. 

Tuberculosis  upper  passages,  cli- 
matic treatment,  Freudenfhal, 
498. 
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Tuberculosis  upper  air  passage, 
medical    treatment,    Bane,    494. 

Tumor,    nasal.    Boon,    379. 

Tumors,    laryngeal,   Meyes,    396. 

Tumors,  malignant,  spontaneous 
disappearance.    Levy,    828. 

Tumors,    trachea,   Theisen,    645. 

Tuning  forks  for  functional  ex- 
amination hearing,  Bezold, 
602. 

Turbinal  body,  persistent  head- 
ache due  to  nevoid  changes, 
Wingrave,    1012. 

Turbinectomy,    Griffin,    381. 

Turbinectomy,  partial,  followed 
by  acute  otitis.  Knight  and 
McKernon,    163. 

Turbinate  as  vaso-motor  index. 
Babbitt,    473. 

Tympanic  cavity,  hernia,  de 
Lins,    180. 


Tympanic  cavity  in  otitis,  aspir- 
ation,   Frledenberg,    510. 

UR  ANOST  APH  YLORRH  APHT. 

Smith,    192. 

VASO-MOTOR  Index,  turbinate 
as,   Babbitt.   473. 

Vertigo,    Horsley,    166. 

Vertigo  aural,  causation,  Blake, 
174. 

Vocal  cords,  improved  clipping 
forceps  for  removal  of 
growths,    Struycken,    395. 

Vocal  nodules,  cause.  Miller, 
1038. 

Voice,  measuring  intensity,  Mln- 
kema,    394. 

Voice,  use  causing  laryngeal  dis- 
turbances,  Casselberry,    902. 

Zygomatic  cells  Involved  in  mas- 
toiditis,   Brandegee,    174. 
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